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LIFE SCIENCES (GENERAL)

1998000394 7Nationallnst. of Environmental Health Sciencé&tional Dxicology ProgramResearch ffangle Park, NC USA
Reproductive Toxicity of Lead Acetate Trihydrate (CAS No. 6080-56-4) Administered in Drinking Water to Sprague-
Dawley Rats Final Report
Oct. 31, 1996; 417p; In English
ReportNo.(s): PB97-125371; RACB-94009; NBopyright; Avail: Issuing Activity (Natl Echnical Information Service (NTIS)),
Microfiche

The potential effiects of lead acetate trihydrate on the Sprague-Dawley rat reproductive system was evaluated. Phase 1, the
Pilot Study, was conducted to confirm similarities of response across laboratories. Phase 2, the Main Study, was conducted to
determindf rats acclimatize to some of thdegfts of lead over a 6-month time frame. For Phase 1, twenty-six masxéaeh
femaleSprague-Dawley rats/group were administered O or 0.3% lead acetate trihydrate in the drinking water for at least 28 days.
Clinical observations, body weights, feed and water consumgétmwere collected. For Phase 2, four hundred male and four
hundredfemale Sprague-Dawley rats were administered 0, 0.025, 0.05, 0.1, and 0.3% lead acetate trihydrate in the drinking water
for up to six months. Body weights, food consumption, and water consumption were measured duringe&ksdy, W 8, 12,
16,20, and 24.
NTIS
Potable Vdter; Lead AcetatesRepoductive System3pxicity; Repoduction (Biology)Biological Effects

19980004629NASA Johnson Space Centeiouston, TX USA
Development of an Antimicrobial Susceptibility Testing Method Suitable for Performing During Space Flight
Jorgensenjames H., @xas UnivHealth Science CentddSA; Skweres, Joyce A., Krug Life Sciences, Inc., USA; Mishra S. K.,
Krug Life Sciences, Inc., USA; McElmeel, M. LetticisgXas UnivHealth Science CentddSA; Mahey Louise A., Exas Univ
HealthScience CenteltJSA; Mulder Ross, bioMerieux ek, Inc., USA; LancasteMichael \/, Centers for Disease Control,
USA,; Pierson, Duane L., NASA Johnson Space Cett8A; 1997; 21p; In English
Report No.(s): NASA/CR-97-112973; NAS 1.262D73; No Copyright; vail: CASI; A03, Hardcopy; A01, Microfiche

Very little is known regarding the affects of the microgravity environment of space flight upon the action of antimicrobial
agentson bacterial pathogens. This study was undertaken to develop a simple method for conducting antibacterial susceptibility
testsduring a Space Shuttle mission. Specially prepared susceptiedityesearch cards (bioMerieuitek, Hazelwood, MO)
weredesigned to include 6t1serial two-fold dilutions of 14 antimicrobial agerits;luding penicillins, cephalosporins, a Beta-
lactamase inhibitor, vancomycin, erythromycin, tetracycline, gentamicin, ciprofloxacin, and trimethoprim/sulfamethoxazole.
Minimal inhibitory concentrations (MICS) of the drugs were determined by visual reading of color endpointsiiekeséarch
cardsmade possible by incorporation of a colorimetric growth indicator (alamarBaddmark), Accumed Internationaest-
lake,OH). This study has demonstrated reproducible susceptibility results when testing isolates of Staphylococcus aurezis, Group
A Streptococcus, Enterococcusfaecalis, Escherichia coli (beta-lactamase positive and negative strains), Klebsiella pneumoniae
Enterobacter cloacae, and Pseudomoiias aeruginosa. In some instances, the MICs were comparable to those determined using
standardbroth microdilution method, while in some cases the unique test media and format yielded slightigtdifilues, that
werethemselves reproducible. The proposed in-flight experiment will include inoculation otéhkec&ds on the ground prior
to launch of the Space Shuttle, storage of inoculated cards at refrigeration temperature aboard the Space Shuttle until experimen
initiation, then incubation of the cards for 18-48 h prior to visual interpretation of MICs by the nsssétronauts. Ground-based
studieshave shown reproducible MICs following storage of inoculated cards for 7 days at 4-8 C to accommodate the mission’
time schedule and the astronauts’ activities. For comparison, ground-based control (normal gravity) MIC values will be generated
by simultaneous inoculation and incubation of a second set of test cards in a laboratory at the launchpsiteedhbie can pro
vide a safe and compact experiment that should yield new information orfebts @f microgravity on the biological activities
of various classes of antibiotics.
Author
Bacteria; Pathogens; Microgravity; Antiinfectives and Antibacterials; Spaceborne Experiments; Space Missions; Antibiotics;
StaphylococcusStreptococcusTetracyclines

19980004666Texas UnivHealth Science CentdBaromedical Lab.Houston, TX USA

Study of Hind Limb Tissue Gas Phase Formation in Response to Suspended Adynamia and Hypokindsiaal Report
Butler, Bruce D., Exas UnivHealth Science CentddSA; 1996; 40p; In English

Contract(s)/Grant(s): NCC9-20
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Report No.(s): NASA/CR-97-206457; NAS 1.26:206457; No Copyrigh&ilACASI; A03, Hardcopy; A01, Microfiche

The purpose of this study was to investigate the hypothesis that reduced joint/muscle activity (hypo kinesia) as well as reduced
or null loading of limbs (adynamia) in gravity would result in reduced decompression-induced gas phase and symptoms of decom
pressiorsickness (DCS). Finding a correlation between the two phenomena would corresihengréposed reduction in tissue
gasphase formation in astronauts urglengdecompression during extravehicular activity fgh microgravity The observa
tion may further explain the reported low incidence of DCS in space.
Author
DecompressiosicknessMicrogravity; HypokinesiaMuscular FunctionHemodynamic Responsésgightlessness Simulation

19980004667California Univ, Office of the \ice Chancellor for Researcbavis, CA USA
Effects of Centrifuge Diameter and Operation on Rodent Adaptation to Chonic Centrifugation Final Report
Fuller, Charles A., California UnivUSA; 1997; 49p; In English
Contract(s)/Grant(s): NAG2-795
Report No.(s): NASA/CR-97-206479; NAS 1.26:206479; No Copyrigh&ilACASI; A03, Hardcopy; AO1, Microfiche

This study examined the responses of rats to centrifugation in a constant acceleration field (1.5 G). Centrifuge diameter (1.8m,
2.5m or 6.0m) and schedule of operation (Daily or weekly stop) varied between groups. Body mass, food consumption, water
consumptiorand neurovestibular function were measured we@&dgy temperature and activity were continuously monitored
usingtelemetry A subset of subjects were videotagg@ minutes per day) to allow for movement analysis. Exposure to a hyper
dynamicfield of this magnitude did cause the expeategression in the physiological variables monitored. Recovery was -accom
plishedwithin a relatively rapid timérame; all variables returned to precentrifugation levels. In general, the magnitudes of the
changesnd the rate of recovery were similar afefiént centrifuge diameters and stopping frequenkgre were cases, howeyver
in which the magnitude of the response and/or the rate of recovery to a new steady-state were altered as a result of centrifuge diame
ter. In summarythese results indicate that stopping frequency has little, iefiagt on adaptation to chrongentrifugation How-
ever, the angular velocity (omega), and therefore centrifuge diameter is an important consideration in the adaptation of an
organismto chronic centrifugation.
Derived from text
PhysiologicalResponsefRodentsBody Emperatue; Food IntakeWater ConsumptionJelemetry;Centrifuging;Body Fluids

19980004 717Department of Health and Human Servjdesblic Health ServicdResearch flangle Park, NC USA

Toxicology and Carcinogenesis Studies of Tetrafluoroethylene (CAS No. 116-14-3) in F344/N Rats and B6C3F1 Mice

(Inhalation Studies) series

Apr. 1997; 309p; In English

ReportNo.(s): PB97-208508; NIH/PUB-97-3366; NTP-TR-450; Glopyright; Avail: CASI; A14, Hardcopy; A03, Microfiche
Tetrafluoroethylene is used in the production of polytetrafluoroethylene (Teflon) and other polymers. Tetrafluoroethylene

wasnominated by the National Cancer Institutetfidcity and carcinogenicity studies based on the potential for human exposure

to the chemical due to the ¢g@production volume and on the lack of adequate data for tetrafluoroethylene in the literature. Male

andfemale F344/N rats and B6C3F1 mice were exposed to tetrafluoroethylene (98% to 99% pure) by whole body inhatation expo

surefor 16 days, 13 weeks, or 2 years. Genetic toxicity studies were conducted in mouse peripheral blood erythrocytes.

NTIS

Toxicity; Carcinogens

19980004908Montana State UnivDept. of MicrobiologyBozeman, MT USA
Rapid Bacterial Testing for Spacecraft Water Final Report
Lisle, John T, Montana State UnivUSA, Pyle, Barry H., Montana State URidSA; McFeters, Gordon A., Montana State Univ
USA,; Oct. 1996; 22p; In English
Contract(s)/Grant(s): NAGw-5001
Report No.(s): NASA/CR-96-206364; NAS 1.26:206364; No Copyrigh&lACASI; A03, Hardcopy; A01, Microfiche

Evaluationf the fluorogenic stains and probes will continue. E. coli 0157:H7 will be used as the reference strain for optimiz
ing protocols. V& anticipate the continued use of the fluorescent antibodies (TRITC and FITC labeled) in conjunction with CTC,
RhI23, DIBACA4(3), DAPI and acridine orange. Chemunex, the manufacturer of the ChemScan analyzer system, also makes a
fluorogenicprobe, Chemchrome B, which wilk incorporated into the suite of probes to evaluate once their system is on site.
Regardlessf the combination of stains and probes all will be evaluatadembrane filters. Development of a FISH protocol
that will be applicable to our conditions will be continued. Complimentary 16s rRNA probes to Ps. aeruginosa and currently in
our laboratory will be evaluated first. Once this protocol has been adequately optimized other probes will be ordered for u a select
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numberof otherspecies. Currentlyrotocols to evaluate thefefts of disinfection and the resulting lethalityjury on stain and/or
probespecificity and reliability are being developed. E. coli 0157:H7 is the reference strain and chlorine the disinfectant the refer
enceprotocol is being developed around. Upon completion of this work, the resulting protocol will be extendedsjpecibsr

and disinfectants (e.g., iodine). Similar disinfectant experiments will then be conducted on the same species after starvation to
evaluate the effects of starvation on disinfection resistance and the applicability of the stains and probes. Development of the
immunomagneticeparation system will continu€ombined with the rapid methods described above, with enumeration by the
ChemScanwe anticipate that this will provide a highly sensitive technique for the detection of specific, active bacteria.

Derived from text

Bacteria; Water; Evaluation;Chlorine; Aerospace ¥hicles

19980005232ROW Sciences, IncGaithersbuy, MD USA
Reproductive Toxicity of Methacrylonitrile Administer ed in Diet to Sprague-Dawley RatsFinal Report
Wolfe, G. W, ROW Sciences, Inc., USA, Delandy C., ROW Sciences, Inc., USA; May 16, 1997; 514p; In English
Report No.(s): PB97-176390; ROW-Sciences-8989-31; CAS-126-98-7; No Copyright; Avail: CASI; A22, Hardcopy; A04,
Microfiche

The potential reproductive toxicity of methacrylonitrile in Sprague-Dawley rats was evaluated using the Reproductive
Assessmentty Continuous Breeding (RACB) protocol. Based on decreased body weights and feed consumption, increased water
consumptionand mortality noted duringaBk 1, dose levels for the continuous breeding phase for the studyevete, 7, and
20 mg/kg in deionized water by oral gavage. Exposure to methacrylonitrile by gavage (20 rats/sex/group)feict tiee aépre
ductiveperformancef FO rats (ask 2) or F1 rats @Bk 4) where only the controls and high-dose groups were evaluategkin T
4, estrous cyclicity of th&1 animals was notfaicted by methacrylonitrile administration. Slight but consistent decreases (3-6%)
werenoted in the 20 mg/kg FO male body weights, although none of these reached statistical significance. FO female body weights
wereunchanged. Body weights of the F1 20 mg/kg males and females were consistently less (6-10%) than controls and were occa
sionally statistically significant. Daily mean feed consumption was decreased 19 &1the 20 mg/kg F1 males; FO male and
femaleand F1 female feed consumption values were unchanged.
NTIS
Animals;Breeding (Remduction);Deionization;Rats; Significance Statistical AnalysisToxicity

19980005358NERAC, Inc, Tolland, CT USA
Micr obiology of Groundwater (Latest citations from the Life Sciences Collection Database)
May 1996; In English; Page count unavailable
Report No.(s): PB96-870084; Copyrightied; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
Thebibliography contains citations concerning the occurrence, distribution, aaivitynovemenaf groundwater microer
ganismsDetection of microagzanisms and their fefcts upon groundwater quality are also considered.
NTIS
Bibliographies;Ground Véter; Microbiology

19980005389Hospital for Special Sgery, New York, NY USA
Studies of Intercellular Communication and Intracellular Metabolic Responses by Bone Cells to Simulated éghtless-
ness Final Report
Doty, Stephen B., Hospital for Special §ary, USA; Dec. 10, 1997; 17p; In English
Contract(s)/Grant(s): NCC2-655
Report No.(s): NASA/CR-97-206494; NAS 1.26:206494; No Copyrigh&ilACASI; A03, Hardcopy; A01, Microfiche

Spaceflight affects the weight bearing skeletal tissues by reducing the rate of new bone formation. This effect on the long
bonesof flown rats has been quantitated but tHedfat the cellular level and the mechanism(s) involved are not understeod. W
are applying electron microscopy, coupled with histochemistry and immunocytochemistry to determine the cellular functions
mostaffected by spaceflight. The emphasis for study of these samples from SLS-1, a 9-day mission, is on the histochemical and
structuralchanges of the endosteal grativascular osteoblasts found in diaphyseal bone of femur and titnik.i8Atill in prog
ressbut some findings are described: (1) An expected decrease in alkaline phosphatase activity in osteoblasts from flight animals,
butan increase in enzyme activity in the stromal stem cells adjacent to the osteoblast. (2) An increase in osteoclastic TRAP activity
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in the trabecular bone region in response to spaceflight. (3pA lacrease in procollagen containing secretory granules in-osteo
blastsin the recovery group, and a significant decrease in granule numbers in the flight group.

Author

Bones;Histochemicalnalysis;Musculoskeletal SysterRats;Space FlightCytology;Enzyme ActivityElectron Microscopy

19980006143Wisconsin Univ, Dept. of HorticultureMadison, W1 USA
Space Experiment on Tiber Development and Stach Accumulation for CELSS Final Report
Tibbitts, Theodore W., Wisconsin Univ., USA; Croxdale, Judith C., Wisconsin Univ., USA; Brown, Christopher S., Wisconsin
Univ., USA; 1997; 8p; In English
Contract(s)/Grant(s): NAS10-12180; NAGw-4022
Report No.(s): NASA/CR-97-206666; NAS 1.26:206666; No Copyrigh&ilACASI; A02, Hardcopy; A01, Microfiche

Potatoexplants (leaf, small stem section, and axillary bud), flow8®8-73, developed tubers of 1.5 cm diameter and 1.7
g mass during the 16 day period of spaceflight. The experiment was undertaken in the ASTIRIRE(Trademark) experiment
packageunder controlled temperature, humidiighting, and carbon dioxide concentrations. The tubers formed in the explant
systemunder microgravity had the same gross morpholttgeysame anatomical configuration of cells and tisauragsthe same
sizes, shapes, and surface character of starch granules as tubers formed in a 1 g environment. The total accumulation of starc
andother enggy containingcompounds was singular in space flight and ground control tubers. Enzyme activity of starch synthase,
starchphosphorylase, and total hydrolase wiasilar in spaceflight and ground controls but activity of ADP-glucose pyrephos
phorylasewvas reduced in the spaceflight tuber tissue. This experiment documented that potatoetailize and accumulate
starchas efectively in spaceflight as on the ground and thus this data provides the potentifddtivesfitilization of potatoes
in life support systems of space bases.
Derived from text
Potatoes; Spaceborne Experiments; Space Transportation System; Life Support Systems; Closed Ecological Systems;
Microgravity; Enzyme ActivityCarbon Dioxide;Starches

19980006297Technische Uniy Dept. of Microbiology and Enzymologielft, Netherlands
Sulfur Compound Oxidation and Sulfur Production by 'Thiobacillus’ sp. W5
Visser J. M., Technische Uniy Netherlands; May 13, 19971@p; In English
Report No.(s): PB97-196471; Copyrightived; Avail: CASI; A06, Hardcopy; A02, Microfiche

Contentdnclude thefollowing: General introduction; thiobacillus sp. W5, the dominant autotroph oxidizing sulfide to sulfure
in a reactorfor aerobic treatment of sulfidic wastes; sulfur production by obligately chemolithoautotrophic Thiobacillus species;
anovel membrane-bound flavocytochrome ¢ sulfide dehydrogenase sulfur bacterium Thiobacillus sp. W5; purification and char
acterizatiorof a periplasmic thiosulfate dehydrogenase from the obligately autotrophic Thiobacils;sthb3-type cytoch
romeoxidase in the obligately chemolithoautotrophic Thiobacillus sp. W5; concluding remarks; and summary
NTIS
Degradation;Sulfur; Sulfur CompoundsQxidation; Microorganisms

52
AEROSPACE MEDICINE

Includes physiological factors; biological effects of radiation; and effects of weightlessness on man and animals.

19980003879Advisory Group for Aerospace Research and Developmenbspace Medical Pan@leuilly-SurSeine, France
Impact Head Injury: Responses, Mechanisms,dlerance, TTeatment and Countermeasues Les TTaumatismes Craniens
Consecutifsaux Impacts: Les Mecanismes, lalErance, le Taitement et les Contremesures
Nov. 1997; 242p; In EnglisHmpact Head Injury: Responses, Mechanisnoferiince, Teatment and Countermeasures, 7-9.Nov
1996,Mescalero, NM, USA; Also announced as 19980003880 through 19980003902
Report No.(s): AGARD-CP-597; ISBN 92-836-1062-8; Copyriglaiw¥d; Avail: CASI; A1l, Hardcopy; A03, Microfiche

These proceedings include thechnical Evaluation Report, a Keynote Address, and 23 invited papers, of the Specialists’
Meetingsponsored jointly by the AGARD Aerospace Medical Panel, the Stapp Car Crash Conference Advisory Committee and
the Society of Automotive Engineers. Severe head injury resulting from vehicular accidents is a major concern to military and
civilian health care workers. Significant advances have been made in the understanding of tlué sausesbrain injury and
in the factors, both direct and indirect, that contribute to the pathophysiological changes that follow from a severe head injury.
Moreover,advances in design and the proper use of countermeasures can significantiheeduogiries causing death. This
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SpecialistsMeeting addressed the issues of severe head injury from the peietvadf: (a) the dynamic response of the head
duringimpacts; (b) brain injury mechanisms infdffe axonal injury; (c) physical and computer models for assessing injury sever

ity; (d) human tolerance and injury criteria; (e) head injury assessment and treatment; (f) epidemiology in head injury mishaps;
(g) harmonization and enforcement of standards for protective head gear; (h) personal protective systems in aircraft;-and (i) com
puter simulations for optimizing head impact protective designs. These proceedings will be of interest to military and civilian
medicalprofessionals, accident investigators, safety engineers and research scientists coiitbesaéaty issues in vehicular

crash protection. They will also benefit the research manager and scientist or flight surgeon requiring a state-of-the-art review
of relevant research in the field of impact head protection.

Author

ConferencesCountermeasuas; Crashes,Dynamic Responsélead (Anatomy); Humarolerances,Crash Injuries;Brain Dam

age; Damage Assessmeim@iodynamicsjmpact Damagetmpact Resistancémpact Ests;Physiological Effects

19980003880Heidelbeg Univ., Heidelbeg, Germany
Some Observations to the Skull-Brain Tauma
Kallieris, Dimitrios, Heidelberg Univ., Germany; Rizzetti, Andreas, Heidelberg Univ., Germany; Mattern, Rainer, Heidelberg
Univ., Germany; Impact Head Injury: Responddsechanisms, dlerance, Teatment and Countermeasures; Nk897; 4p; In
English; Also announced as 19980003879; Copyrighit/éd; Avail: CASI; A01, Hardcopy; A03, Microfiche

Skull-braininjuries are caused through impact against rigid or padded obstacles. Injury pattern and injury severity of skull-
brain trauma from experimental head impacts and autopsy cases are reported. The experimental part includes 10 head impact
(frontal, lateral or occipital and rigid or padded) with cadavers at a velocity of 20 km/h. A pneumatic impactamavtiitde
massof 23 kg was used, the impact surface was a disc with 150 mm of diaAeztelerations at the top of the head and the epidural
pressuret the contrecoup site were measured. According to the acceleration measurements at the top of the head c.g. amount:
betweerB5 g (padded) and 500 g (rigid); the rotational acceleration of the head around the rotation axis varies between 4700 rad/
sec(sup 2) (padded) and 19000 rad/sec(sup 2) (rigid). Furthermore, the epidural pressure is between -20 kPa and -46 kPa. Th
observedracture pattern and the injury severity of the skullveel comparable between the experimental exposure and the head
impactduring a sudden fall on the road. Furthermore, the injury pattern of the brain is also comparable, hoteeinjury
severity;the haematoma is of higher intensity in the accident cases. The brain injuries of the experiments include contrecoup sub
arachnoidahaematomas; furthermore skin lacerations were obsefediesults are critically discussed with those existing in
theliterature.
Author
Impact Damagetmpact Bsts;Head (Anatomy)Human Dlerances

19980003881Medical Coll. of Wisconsin Dept. of Neurosgrery, Milwaukee, Wl USA
Impact Biodynamics of Human Skull Fracture
SancesAnthony Jr, Medical Coll. of Wisconsin, USA; ¥ganandan, Narayan, Medical Coll. ofsdbnsin, USA; Pintaf-rank
A., Medical Coll. of Wsconsin, USA; Kumaresan, Srirangam, Medical Coll. @gadhsin, USA; Vilsh, Patrick R., Medicaoll.
of Wisconsin, USA; Nov1997; 6p; In English; Also announced as 19980003879; Sponsored in part bg Gaively Memorial
Foundation
Contract(s)/Grant(sPTNH22-93-¥17028; Copyright \&ived; Avail: CASI; A02, Hardcopy; A03, Microfiche

The purpose of the present study was to determine the force-deflection biomechanics of the human cadaveric intact head
underquasistatic and dynamic loading. Both nonfracture and fracture studies were conducted under known boundary conditions
to delineate the stiffness, energy, and force-deflection characteristics for future use in finite element investigations and helmet
protectionstudies.
Author
BiodynamicsHead (Anatomy)impact Ests;Human Blerances]mpact DamageDamage Assessmelituman Factors Engi
neering

19980003882Duke Univ, Dept. of Biomedical Engineerin@urham, NC USA
Basilar Skull Fracture Resulting Flom Compression Neck Loading
Myers,Barry S., Duke Uniy USA; Richardson, Wiam J., Duke Univ, USA; Nightingale, Roger \WDuke Univ, USA; Nov
1997;10p; In English; Also announced as 19980003879; Sponsored in pargbya/Flowers Baker Chair
Contract(s)/Grant(s): R49/CCR402396-10; Copyrighiw&d; Avail: CASI; A02, Hardcopy; A03, Microfiche

A cadaver headnd neck impact model has been developed to produce a wide variety of clinically observed cervical spine
injuriesand basilar skull fractures. The impact model includes a drop track which atipast of the head and neck with a simu
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lated torso mass following into an obliquely oriented surface with varying amounts of surface paddirtyg.uhembalmed liga

mentous cadaver head-neck specimens have been dropped in an inverted posture with the head and neck in the anatomicall
neutralposition. Multiaxis transduction recorded head impact forces, planar head accelerations, and neck reactions. In addition,
the impact tests were imaged using a high speed imaging system at 1000 frames. The head-neck-torso response was bimode
includinga head inertial loading mode followed by a neck-impact surface loading mode. A total of three basilar skull fractures
wereproduced among 16 specimendatiifig injuries, one in an impact to a rigid surfaged two in impacts to padded surfaces.
Additionally, each of these injuries occurred in the neck-impact loadioge and were therefore unrelated to peak head impact
force,or head acceleration. These data suggest that these injuries may occur with greater frequency than previously thought. They
alsosuggest that some basilar skull fractures occur mechanistically like neck injuries and are not likely to be mitigated with the
additionof impact surface padding.

Author

Impact Bsts;Skull; Impact DamageHuman Blerances;Damage Assessmemituman Factors Engineerin@gpine

19980003883Pennsylvania UniyDept. of Bioengineerindg?hiladelphia, R USA
The Role of Kinetic Loading Parameters on the Severity of Diffuse Axonal Injury in Closed Head Injury
Miller, R. T., Pennsylvania UniyUSA; Smith, D. H., Pennsylvania UniWJSA; Han, X., Pennsylvania UnjWJSA; Xu, B., Penn
sylvania Univ., USA; Mcintosh, T. K., Pennsylvania Univ., USA; Meaney, D. F., Pennsylvania Univ., USA; Nov. 1997; 8p; In
English;Also announced as 19980003879; Sponsored in part by Ashton Fellowship
Contract(s)/Grant(s): R49/312712; NIH-NS-08803; Copyrightwad; Avail: CASI; A02, Hardcopy; A03, Microfiche

In this report, we describe relationships between the kinetic loading parameters and the incidence of axonal injuryin an exper
imentalmodel of difuse axonal injury used in our laboratofwenty animals (Hanford miniature pig, 13-20 kg, 3-4 months old)
wereinjured using a coronal plane rotational acceleratich@head. Both the magnitude of angular acceleration and change in
angularvelocity were varied in these tests over a controlled range (56-260 krad/s(sup 2); 174-472 rad/s). Seven days following
injury, injuredbrains were examined using immunocytochemical markers for injury (NF200, SMI-3, and SMI-32) and maps of
boththe axonal injury distribution and severity were produced for selected coronal planes. Analysis of these injury maps revealed
thatthe extent of injury in thenid-hippocampal plane was reasonably correlated to kinetic loading parameters (R=.66,.76), but
that the correlations were less strong when focusing on specific intensities of axonahidglitipnally, the severity of axonal
injury in a given location, correlated to the loading parameters, buhdrees were not statistically significarag&they this
study forms an important starting point for relating load parameters to injury within the brain, and can likely be improved with
more advanced computational modeling capabilities.
Author
Axons;Brain DamageDamage Assessmeiiitpad (Anatomy)tmpact Bsts;Impact Damage

19980003884Pennsylvania UniyDept. of Bioengineering?hiladelphia, R USA
In Vivo Mechanical Thresholds for Taumatic Axonal Damage
Bain, Allison C., Pennsylvania UnivUSA,; Billiar, Kris L., Miami Univ., USA; Shreiber, David I., Pennsylvania UniSA,;
Mclintosh,Tracy K., Pennsylvania UniMUSA; MeaneyDavid F, Pennsylvania UnivUSA; Nov 1997; 12p; In English; Also
announceas 19980003879
Contract(s)/Grant(s): NIH-NS-08803; Copyrightked; Avail: CASI; A03, Hardcopy; A03, Microfiche

A methodology to identify tissue level axonal stress and strain from macroscopic parameters is outlined. A neisdowar
lastic, structural relationship is proposed to describe the in vivo response of the guinea pig optic nerve to uniaxial elongation. The
optic nerve is modeled as a bundle of parallely aligned axons undulatad/tng degrees. When straightened, each axon displays
non-linear,viscoelastic behavior that contributesthe overall behavior of the optic nerve. Optic nerves were examined micro
scopically to calculate the undulation of individual axons. Axonal undulation was found to follow a gamma distribution, with a
meanundulation of 1.070 and a standard deviation of 0.053. A reduced relaxation function, consisting of two exponential terms,
wasapproximated from in vivo, dynamic elongation of the guinea pig optic nerve. Results from theriglaskadion tests indi
catedthat the relaxation behavior was independent of displacement, a requirement fovikiceatastic theory based on heredi
tary integrals. The instantaneous elastic function was expressed as an integral of the undulation distribution and a function of the
stretchratio. Initially, a linear stretch ratio function was assumed to analyzeféresedf the undulation distribution on the instan
taneous elastic response. These results were compared with those obtained by increasing the order of the stretch ratio functio
to a third order polynomial. The computed results of the proposed structural relationship congllaicethe experimental data
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from in vivo optic nerve tests, indicating that thidel could provide a framework for identifying axonal thresholds for traumatic
injury.

Author

Axons;Nerves,Damage AssessmeiMpdels;Brain Damage

19980003885Chrysler Corp.Auburn Hills, Ml USA
Modeling Cavitation during Head Impact
Nusholtz,Guy; Chrysler Corp., USA; Glascoe, Lee G., Michigan UniiSA; Wylie, E. Benjamin, Michigan UniyUSA; Nov
1997;12p; In English; Also announced as 19980003879; Copyrigintadt; Asail: CASI; A03, Hardcopy; A03, Microfiche

The effects of stress in brain material was investigated with experimental and computational idealizations of the head. A
water-filled cylinder impacted by a free traveling mass serves to give insight into what could happen to the brain during impact;
particularly the effect of the state of stress on possible physical changes in the brain material. When the cylinder is struck by a
free-flying mass of sufcient velocity cavitation is initiatect the boundary opposite impact. Significant vaporous regions may
developat the boundarywhile only limited vaporization occurs internalljhe vaporization that does occur internally consists
of diffuse micro-voids. Higher accelerations, or an additional loading afdhmin by a constant acceleration perpendicular to
impact,adds to the likelihood and to the increased severity of internal cavitation, increasing the size, number and density of micro-
voids.As a result, the micro-voids that form may not only produce injuries in the typically perceived cavitation damage response,
i.e.,violent cavity collapse, but also by producing locajéastrains as a result of cavity formation. In addition, when a local section
of brain is significantly populated with micro-voids, the bulk and shear properties can change. Therefore, cavitation-caused cellu
lar damage, including a non-violent collapaechanism resulting from stress in the brain material might be more common than
previouslythought. Cavitation occurred in these experiments at accelerations greater than 150 g’
Author
Impact DamageDamage Assessmeimtead (Anatomy)Brain DamageMathematical ModelsCavities

19980003886Wayne State UniyBioengineering Centebetroit, Ml USA
Head Injury Assessment of a Real \WWrld Crash by Finite Element Modeling
Zhou, Chun, Wayne State Univ., USA; Khalil, Twafik B., Wayne State Univ., USA; King, Albert I., Wayne State Univ., USA;
Dragovic,Ljubisa J., County of Oakland, USA; Nd997; 8p; In English; Also announced as 19980003879
Contract(s)/Grant(s): R94/CCR503534-07; Copyrighiwyd; Avail: CASI; A02, Hardcopy; A03, Microfiche

This paper demonstrates the potential of the WSEy(We¢ State University) Brain Injury Model in predicting brain injuries
sustainedn areal motor vehicle crash. The particular case simulated here was a side impact in which the victim succumbed to
multiple injuries, including a severe brain injuihe first step in the process was to use the EDSMAC code to obtairvghiss
lar kinematics. The output of the EDSMAC run was used as input to a MADYMO simulation of the occupant kinematics and
interactionwith the vehicular structures of both the struck and striking vehicles. The computed head accelerationappfietien
to the new three-dimensional finite element model of the head to determine the respgbadwaih to this crash loading. The
injury severity was assessed by identifying areas of high shear strain and comparing them with autopsy data that showed locations
of petechial hemorrhage wherefdge axonal injury (DAI) presumably occurred. The crash reconstruction revgabsdible
headcontact with the hood of the striking vehicle, even though no signs of cargaeseen on the head at autof$ye estimated
resultant linear acceleration was about 220 ghe estimated lateral angular acceleration was about 20,000 rad/s{Bupe?}i
matedsagittal angular acceleration was abdy0@0rad/s(sup 2). Better estimation could have been made if more information
wereavailable. Theshear strain distribution within the brain exhibited some degree of correspondence with the sites of DAI. It
is very promising that the shear stress contours can be used to make predictions of DAI.
Author
Three Dimensional Models; Brain Damage; Human Tolerances; Impact Damage; Damage Assé&asabrtjuries;Head
(Anatomy)

19980003887General Motors CorpSafety Research Deptarren, Ml USA
Tissue Level Injury Criteria using Brain Finite Element Analysis, Bilateral Impact Model
Ueno,Kazunari, General Motors Corp., USA; Melvin, John @eneral Motors Corp., USA; No¥997; 16p; In English; Also
announceas 19980003879; Copyrightdived; Avail: CASI; A03, Hardcopy; A03, Microfiche

A finite element model of a cortical impact experiment following double craniotemsybuilt and exercised independently
with three diferent finite element programs, i.e., Dyna3d, Pamcrash and Abaqus as a partial validation of the protocol in establish
ing tissue level injury criteria for the head/brain subjected to an impact load. A typical experimental impactor motion (4 mm dis
placementn 1.5 ms, 5 m/s initial velocity) was successfully simulated in all programs and the results were favorably compared
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to each other in terms of overall stress values, time histories and distributions. Thepddis&s stress (120 kPa) walsserved

in the depth of the brain while the pressure peak (160 kPadleasved at the surface of the brain. Both pressure amdWses
stresawvave propagations were in accord with the theoretical wave speeds. The explicit programs (Dyna3d and Pamcrash) have
a 600 fold CPU advantage and a smoother stress response compared to the implicit program (Abaqus).

Author

Finite Element MethodMathematical ModelsCrash Injuries;Brain DamageHead (Anatomy)Applications Pograms(Com

puters)

19980003888National Highway Taffic Safety AdministrationWashington, DC USA
Use of Finite Element Analysis and Dummy Test Measurements in the Assessment of Crash Impact Traumatic Brain
Injury
BandakF. A., National Highway Taffic Safety Administration, USA;d@nnous, R. E., Gege Washington Uniy USA; Eppinger
R. H., National Highway Taffic Safety Administration, USA;dridis, T., Geoge Washington Uniy USA; DiMasi, F, Federal
Aviation Administration, USAZhang, A. X., Conradé&chnologies, Inc., USA; Noxt997; 14p; In English; Also announced as
19980003879Copyright Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

Threecomputational models were used to interpret experimental data as a first step in deegbopoess to predict trau
maticbrain injury (TBI) potential in motor vehicle crashes. The process and the prevailing conditions lisiitingent viability
are discussed. The first model, a two dimensional model of the miniature pig brain, was gauged against existing experimental data
using a previously introduced Cumulative Strain Damage Measure (CSDM). Results from this model were utilized in the analysis
of output from two simple three dimensional models of the human brain one representing ancathdtother scaled in a crude
attemptto simulate the six year old child brain. The miniature pig computer model was subjected to loads idé¢htisalused
in existing brain injury experiments. The human models \er@ed using measured kinematic response data from actual crash
dummytests. The dummy test data wamverted to model loadings using a previously reported method and a new experimental
technique for measuring the spatio-temporal distribution of pressure resulting from head impact is also inTiwdlveathses
wereanalyzed using the two human fingEement models. Six involved the Hybrid Il dummy and six involved the six year child
versionof the dummyThe crash test results were evaluated on the basis of several priiitssetement based brain damage
measuresas well as the values of the Head Injury Criterion. Preliminary results indicate that the proposed procedure is feasible
for the assessment of head injury potential pending the availability of material data and consistent load mepsocessest
Author
Brain Damage; Crash Injuries; Finite Element Method; Three Dimensional Models; Head (Anatomy); Impact Tests; Impact
Damage;Damage Assessment

19980003889General Motors CorpSafety CenteWarren, Ml USA
Head Injury Risk Assessments Based on 15 MS HIC and Peak Head Acceleration Criteria
Mertz,H. J., General Motors Corp., USA; PrasagdfFBrd Motor Co., USA; Nusholtz, G., Chrysler Corp., USA; N®97; 10p;
In English; Also announced as 19980003879; Copyrighiv®d; Avail: CASI; A02, Hardcopy; A03, Microfiche

A review is given of the development of the Head Injury Risk Curve (HIRC) which is based on 15 ms HIC, and the Skull
FractureRisk Curves (SFRC) which are based on the 15 ms HIC and the Peak Head Acceleration criteria redpachivaly
therisk curves was developed by analyzing the relevant cadaver head impact data using theebtartddthod which is a sim
plified form of the Median Rank technique. The Mertz/Weber Method was used to estimate the injury risk to the adult driving
population because the test samples of cadavers were biased with specimens having poorer bone conditioning factors than th
driving population. The Mertz/\¥ber Method is not &dcted by this type of bias since the form of the distribution curve is assumed
apriori. The eficacy of the Head Injury Risk curve is demonstrated by noting that the predicted redubtéaad injuries due to
certificationof American football helmets based the HIRC was 78 percent compared to the actual reduction in head injury risk
of 74 percent. The facy of the Skull Fracture Risk Curve based on 15 ms HIC is demonstrated using a finite element model
of thehead. There was no agreement between model results and the SFRC based on peak head acceleration since the time-depe
dency associated with bone failure is not addressed by the Peak Head Acceleration criterion. This limitation of the Peak Head
Accelerationcriterion is demonstrated by analyzingisport Canads’30 mph rigid barrier vehicle test results. Assuming a 5
percentrisk of skull fracture as a design limit, then 20 tests would fail to meet this limit based on the 15 ms HIC criterion, but only
10tests would fail based on the Peak Head Acceleration criterion. Futrieetoted that the proposed 80 G limit for Peak Head
Accelerationis very design restrictive since it represents a 0.1 percent risk of skull fracture. The corresponing 1vahseHIC
for this level of skull fracture risk is 100.
Author
Head (Anatomy)tnjuries; Risk
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19980003890Cambridge Uniy Cambridge, UK
Complementary Role of Functional Brain Imaging and Multi-Modality Bedside Monitoring for Acute Brain Injury:
Pathophysiologyand Surrogate End Points
Pickard,John D., Cambridg€niv., UK; Kirkpatrick, Peter J., Cambridge UniWK; Czosnyka, Marek, Cambridge UniUK;
Menon,David, Cambridge UniyUK; Minhas, Parvan, Cambridge UniWK; Smielewski, PetelCambridge Uniy UK; Clark,
John, Cambridge UnivUK; Herrod, Nick, Cambridge UniMUK; CarpenterAdrian, Cambridge UniyUK; Downey Stephen,
CambridgeUniv., UK; Kendall, lona, Cambridge UnjwK; Nov. 1997; 4pjn English; Also announced as 19980003879; Copy
right Waived; Avail: CASI; A01, Hardcopy; A03, Microfiche

This paper reviews the advances in management ofmssile head injury over the past 30 years, and the factors known to
affectoutcome. It has proven €iult to exploit recent advances in the development of novel neuroprotective agents in patients
with head injury and the reasons are explored together with thgiameole of multi-modality bedside monitoring and functional
brainimaging (Positron Emissioromography and Magnetic Resonance) in defimmge homogeneous sub-groups of patients
for more focussed trials of such novel agents.
Author
Brain Damage]maging Echniques]njuries; Damage Assessmeiitpad (Anatomy)

19980003891Armstrong Lah.Neuropsychiatry BrangtBrooks AFB, TX USA
Closed Head Injury and the Military Aviator: Assessing Cognitive Dysfunction and SeizerRisk
Drew, William E., Armstrong Lab., USA; Patterson, John C., Armstrong Lab., USA; N97; 4p; In English; Also announced
as19980003879; Copyright &ived; Avail: CASI; A01, Hardcopy; A03, Microfiche

Overthe last several years, two concerns have become evident with respect to the aeromedical disposition of aviators follow
ing closed head injuries. The first problem is that aviators, even with mild closed head injuries, often have subtle cogniive impair
ment. This impairment is often not apparent on clinical examination or cursory mental health evaluation such as the Folstein
Mini-Mental State Examination. The second problierthe risk of post-traumatlc seizures primarily in aviators with moderate
or severe closed head injuri@oth of these conditions clearly are problematic for the flying population in terms of information
processingand sudden incapacitatiofss task saturation poses a problem for individuals with the highest levels of cognitive func
tioning and psychomotor skills, i.e., 8p Guns”, anycognitive impairment, to include cognitive slowing, poses a risk for flying
safety.Clearly sudden incapacitation, such as those resulting from post-traumatic seizure are incompafipiag\sidifety as
well. An important aspect of closed head injury in occupational and aerospace medicine is the classification. Based on-this classifi
cation,a research program has been developed to further study head injury as it relates to aeromedical disposition.
Author
Aircraft Pilots; Head (Anatomy)Physiological EffectsRisk; Cognition; Crash Injuries;Damage Assessmei@eizures

19980003892Wayne State Uniy School of MedicingDetroit, Ml USA
Secondary Injury After Severe Traumatic Brain Injury: Mechanisms T oward Which Clinical Trials Ar e Targeted
Muizelaar, J. Paul, ¥ne State Uniy USA; Nov. 1997; 4p; In English; Alsannounced as 19980003879; Copyriglatiwd;
Avail: CASI; A01, Hardcopy; A03, Microfiche

In this paper, we cite literature showing that after traumatic brain injury (TBI) much of the damage is done well after the
impact,even though the morphologicgbpearance might suggest otherwise. The biochemical cascades leading to this secondary
or delayed injury are demonstrated. Drugs are available to interfere with specific pathways or steps in these biochemical cascades.
The general principals of clinical trials to test the safety and efficacy of these drugs are described: Double-blind, randomized,
placebo-controllediesign; Entry criteria, concerning the severity of the injomystly based on the Glasgow Coma Scale: Out
come measurement, mostly based on the Glasgow Outcome Scale. Specific drugs and the status of their clinical trials are alsc
describedOxygen radical scavengers and lipid peroxidase inhibitors have failedénsieale, phase Ill trials; NMDA receptor
antagonistsre currently in phase Ill trials. Béfrent types of calcium channel blockers have been tested or are ready to enter into
phase Il trials. Some trials with drugs with different mechanisms or trials with new management strategies (hypothermia) are
alsomentioned.
Author
Biochemistry;Brain Damagejnjuries; Drugs

19980003893Institute of Neurological ScienceSlasgow UK

Head Protection: Motor Cyclists, Sports and Industry

Doyle, D., Institute of Neurological Sciences, UK; Sturrock, K., Institute of Neurological Sciences, UK; Nov. 1997; 8p; In
English;Also announced as 19980003879; Copyrighiw&d; Avail: CASI; A02, Hardcopy; A03, Microfiche
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Protectionagainst brairinjury has been the major concern of those who have been involved in the design of head wear for
participants in dangerous pursuitarius forms of head gear have been available throughout thépagessemen and those
concernedvith military pursuits. The development of engine drivehicles and aircraft has led to empirically designed protec
tive hats and helmets but, relatively recenifye scientific input into the design of helmets has become more noticeable. These
haveled to the creation of national and international standards for the design of helmets for various activities. One of the purposes
of the studies, in which we have been involved, has been the evaluation of causes of brain injuries. Looking at theissy with a
to brain protection, has led to a number of observations which seem relevant to the development of protective bdimeats. W
had the opportunity to study accidents and injuries in pedal cyclists, motor cyclists, horse riders, vehicle occupants, pilots and
industrialworkers, all ofwhich groups have had helmets specifically designed for their use. An attempt is being made to provide
informationon mechanisms of brain injury in humans and to provide information on the value and performance of helmets.
Author
Brain DamageHelmets;Protection;Crash Injuries;Head (Anatomy)

19980003896Army Aeromedical Research Lalort RuckerAL USA
US Army Air crew Helmets: Head Injury Mitigation Technology
McEntire, B. Joseph, Army Aeromedical Research Lab., USA; Nov. 1997; 10p; In English; Also announced as 19980003879;
CopyrightWaived; Avail: CASI; A02, Hardcopy; A03, Microfiche

Headinjury remains the predominant cause of severe and fatal injuries to Army aircrew involved in helicopter mishaps. As
a means to prevent injuries or reduce their severity, the U.S. Army has continuously sought improvements to aviator helmets.
Numerous improvements have resulted from analysis of helmets involved in aviation accidents and the wearer’s injuries. It is
believedthat the newest Army aviator helmet, the HGU-56ffers significant improvements over earltgsigns. This paper
presents a chronology of Army aviator helmets with descriptions defining tHeiredi€es and improvements.
Author
Helmets;impact Resistance;rash Injuries;Product Developmentiead (Anatomy)

19980003986NERAC, Inc, Tolland, CT USA
Carpal Tunnel Syndrome and Other Repetitive Motion Disorders (Latest citations from the NTIS Bibliographic Data-
base)
Nov. 1996; In English; Page count unavailable
Report No.(s): PB97-851224; Copyrightied; Avail: Issuing Activity (Natl Echnical Information Service (NTIS)), Micro
fiche

Thebibliography contains citations concerning the prevention of carpal tunnel syndnoiha¢gher repetitive motion injuries.
Citationsfocus on risk factors and biomechanics associated wittlisbeders. Eyonomics, work habits, and case studies are cov
ered.The citations also examine Health Hazard Evaluation Reports and videos describing preventive strategies.
NTIS
Human Factors EngineerindggiodynamicsBibliographies;Health; Signs and Symptomisijuries

19980004034Madigan Army Medical CenteTakoma, VA USA
The Female Athlete Tiad: Prevalence in Military Women Final Report 22 Dec. 1995 - 30 Jun. 1997
Lauder, Bmara D., Madigan Army Medical Cent&ISA; Jul. 1997; 38p; In English
Contract(s)/Grant(s): MIPR-96MM6637
Report No.(s): AD-A330021; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

Thefemale athlete triad, otherwise known as the ireéatedness of disordered eating, amenorrhea, and osteoporosis, is an
areaof increasing awareness in female athletes, which has not been explored in military wersendWted a 3 part prospective
cross-sectionatudy to define the prevalence of eating disord ers, menstrual irregularities, and the full female athlete triad in mili
tary women. A total o#423 female soldiers from the general active-duty population completed Part 1 which included the Eating
Disorderinventory (EDI). Any woman meeting the screening criteria for being 'at risk’ (AR) for abnormal eating behaviors under
wenta clinical interview to determine whether or not they had a true eating disorder (ED). of the 423 women who participated,
33.6%(n=142) met the screening criteria for being AR for an eating disorder with 33 women (8%) actually meeting the criteria
for an ED. Part 2 of the studgonsisted of a clinical evaluation and laboratory studies of any woman with menstrual irregularities
(MI). Including all women, 9% had amenorrhea, 6% oligomenorrhed, 2¥chad onset of menarche older than 14 years of age.
Excludingall women on hormonal birth control, the prevalence dropped to 2.1%, 3.3%, and 9.2% for amenorrhea, oligomenorr
hea, and menarche older than age 14 respectofdlye women not on hormonal birth control, only 1% had both an ED and Ml,
and3.5% of women AR also had MI. Part 3 of the study evaluated the bone mineral density (BMD) of all women from Parts 1
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and?2 using dual engy x-ray absorptiometry (DEXA). There was no significantedénce between the BMD of the femoral neck

or the lumbar spine of 32 eumenorrheic controls with no abnormal eating behaviors and subjects with either MI, ED, or AR alone.
Looking at those women with 2 variables, no women wWitth an ED and MI had the full triad who were not on hormonal birth
DTIC

Athletes;FemalesOsteopoosis; Lumbar RegionBones;Order-Disoder Transformations

19980004121Army Research Inst. of Environmental Medigiatick, MA USA
Human Adaptation to Hot Environments
Wenger C. B., Army Research Inst. of Environmental Medicine, USA; Aug. 20, 1997; 80p; In English
Report No.(s): AD-A330520; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche

Extreme temperatures injure tissue direcNyprotein’s biological activity depends on the location of electricalggsain
themolecule and on its overall configuration. Many physicochemical processes can alter aspotgiguration and chge dis
tribution, and thus change its activityithout afecting the sequence of amino acids. Such alteration of a protein is called denatur
ation; and by inactivating a cell’s proteins, denaturation injures or kills the cell. High temperature can denature proteins, and a
familiar illustration of this diect is the coagulation of the albumin in the white of a cooked egg. If living tissue is heated, injury
occursat temperatures higher than about 45 deg C, which is also the tempatathieh heating the skin causes pain. The degree
of injury depends on both temperature and duration of the heating. As ebasger solution freezes, crystals of pure ice form.
Thusall the dissolved substances are left behind in the liquid which has not yet frozen, and which becomes more and more concen
tratedas more ice forms. Freezing damages cells through two mechanisms. First, ice crystals themselves probably disrupt the cell
membranesnechanicallySecond, the increase in solute concentration of the cytoplasm as ice forms denatures the proteins by
removingtheir water of hydration, by increasing the ionic strength of the cytoplasm, and by other changes in the physicochemical
environmenin the cytoplasm.
DTIC
High Temperatue EnvionmentsHuman Bblerances;Adaptation;Heat Dlerance

19980004605Pennsylvania UniyDept. of NeurologyPhiladelphia, R USA
Sensitivity Evaluation of Clinical Brain Metabolism Final Report 1 Feb. 1992 - 31 May 1996
Jaggi, J. L., Pennsylvania UniWSA; Apr 12, 1997; 8p; In English
Report No.(s): PB97-18B7; R49-CCR-306290; No Copyrightyail: CASI; A02, Hardcopy; A01, Microfiche
This project will study in acute comatose head-injury patients the true cerebral metabolic rate oxygen for development of a
meaningfulcorrective factor which could be used for non-invasive calculation of clinical brain metabolism. Achievement of the
goalscould be of substantial importance in improving head injury care in providing more accurate but simple pitogisstic
NTIS
Sensitivity;Brain; Metabolism;Injuries

19980004618National Defence Research Establishmauedelningen foer NBC SkyddJmea, Sweden
Pesticide Fire: A Human Health Hazard? Pesticides and Fi Products in Smoke
Lilliehoeoek, B., National Defence Research Establishment, Sweden; Dec. 1996; 34p; In English
Report No.(s): PB97-164800; FOA-R-96-00275-4.9-SE; No Copyrightil. ACASI; A03, Hardcopy; A01, Microfiche

In this report, the amount of burning pesticides that may remain unchanged in smoke from a fire is discussed. Furthermore,
thetoxicity of pesticides and smoke gases are described and how the toxicity is inertlasatultaneous exposure of these
chemicalsln a fire, there are diérent phases where the oxygen supply and the temperature are important parameters fer the com
positionof the smoke. One conclusion is that the health hazard in this type of smokieut ¢if predict, since the fire scenario
may be more important for the toxicity than the type of burning pesticides.
NTIS
PesticidesSmokeCombustion Ryducts;Fires

19980004788NERAC, Inc, Tolland, CT USA
Toxicity of Phtalates: Latest citations flom the Life Sciences Collection Database
May 1997; In English; Page count unavailable, Supersedes PB96-861497.
Report No.(s): PB97-860050; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliographycontains citations concerning the biologicdkefs of phtalate exposure. Measurement of phtalate levels
in fish, pork, and hens is discussed. THea$ of phtalates on reproductivegans, skin, lungs, liveand blood are examined.

184



Toxicity, carcinogenesis, and mutagenicity caused by phtalates are describededthaf phtalates on earthworms, coral, lichen,
bacteriaand mussels is briefly discussed.

NTIS

Bibliographies;Toxicity; CarcinogensEnvironmental Surveys;ife SciencesBacteria

19980004791Texas UnivHealth Science Centddouston, TX USA
Gene Regions Responding to Skeletal Muscle Afphy Final Report
Booth, Frank W Texas UnivHealth Science CentddSA; [1997]; 6p; In English
Contract(s)/Grant(s): NCC9-36
Report No.(s): NASA/CR-97-113070; NAS 1.263D70; No Copyright; ®ail: CASI; A02, Hardcopy; A01, Microfiche

Our stated specific aims for this project were: 1) Identify the region(s) of the mousgadlin heavy chain (MHC) promoter
necessaryor in vivo expression in mouse fast-twitch muscle, and 2) Identify the region(s) of the mouse llb MHC promoter respon
sive to immobilization in mouse slow-twitch muscle in vivae ¥dught to address these specific aims by introducing various MHC
IIb promoter/reporter gene constructs directly into the tibialis anteriogastdocnemius muscles of living mice. Although the
methodof somatic gene transfer insieletal muscle by direct injection has been successfully used in our laboratory to study the
regulation of the skeletal alpha actin gene in chicken skeletal muscle, we had many difficulties utilizing this procedure in the
mouse. Because of the small size of the mouse soleus and the difficulty in obtaining consistent results, we elected not to study
this muscle as first proposed. Ratheur MHC IIb promoter deletion experiments were performed in the gastrocnemius.,Further
we decided to use hindlimb unloading via tail suspension to induce an upregulation of the MHC IIb gene, rather than immobiliza
tion of the hindlimbs via plaster casts. This change was meckeuse tail suspension more closely mimics spaceflight, and this
proceduran our lab results in a smaller lossaferall body mass than the mouse hindlimb immobilization procedure. This sug
geststhat thestress level during tail suspension is less than during immobilization. This research has provided an important begin
ning point towards understanding the molecular regulation of the MHC IIb gene in response to unweighting of skeletal muscle
Future work will focus on the regulation of MHC IIb mRNA stability in response to altered loading of skeletal muscle
Derived from text
Mice; Muscles;Musculoskeletal Systeftmmobilization

19980005365Army Research LapSoldier Performance DivAberdeen Proving Ground, MD USA
Load Carriage in Military Operations: A Review of Historical, Physiological, Biomechanical, and Medical Aspects
Knapik, Joseph, Army Research Lab., USA; Reynolds, Katsny Researclnst. of Environmental Medicine, USA; Jan. 1997;
44p;In English
Report No.(s): AD-A330082; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

Becausef mission requirements or the limited transportation assetsnoé types of units (e.g., U.S. Army light infantry),
service members must often depend on their personal mobility to move individual equipment. The carrying of loads by troops
is an important aspect of military operations that can become critical in some situations. Overloading with ammuitjoip-and
mentcan lead to excessive fatigue and impair the ability to fight. Military historians cite numerous examples where heavy loads
directly or indirectly resulted imeduced performance, unnecessary deaths, and lost battles. The purpose of this paper is to review
thehistorical, physiological, biomechanical, and medical aspects of load carriage. Practical suggestffaredfer reducing
the stress of loads on service members and for preventing and treating common load-carriage related injuries.
DTIC
Military Operations;Load Distribution (Foces);Ammunition;Human Performance

19980005855Environmental Protection Agend®ffice of Research and DevelopmgWiashington, DC USA
Guidelines for Reproductive Toxicity Risk AssessmentFinal Report
1996; 167p; In English
ReportNo.(s): PB97-100093; BP630/R-96/009A; No Copyright; vail: Issuing Activity (NatlTechnical Information Service
(NTIS)), Microfiche
This notice describes the scientific basis for concern about exposure to agents that cause reproductjautbmestyhe
general process for assessing potential risk to humans from exposure to environmental agents, and addresses Science Advisol
Boardand public comments on the 1994 Proposed Guidelines for ReprodumticéylRisk Assessment (PB94-155827).
NTIS
Repoduction (Biology):Toxicity; Exposue; Risk; Environment Pollution
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19980006323Army Research Inst. of Environmental MedigiMilitary Performance Diy Natick, MA USA
Effects of a Specifically Designed Physical Conditioning Program on the Load Carriage and Lifting Performance of
FemaleSoldiers
Harman Everett, Army Research Inst. of Environmental Medicine, USA; Frykman, Petey Research Inst. of Environmental
Medicine,USA; PalmerChristopherArmy Research Inst. of Environmental Medicine, USA; Lammi, Eric, Army Research Inst.
of Environmental Medicine, USA; Reynolds, Kayrmy Research Inst. of Environmental Medicine, USA; Jan. 1997; 108p;
English
ReportNo.(s): AD-A330237; USARIEM-T98-1; No CopyrightyAil: CASI; A06, Hardcopy; A02, Microfiche

Forty-sixwomen were studied to determine whether their ability to perform 'very heavy’ Army jobs could be improved by
aspecially designed 24-week physical training program administered within normaltifrengonstraints; 32 subjects remained
for the entire testing and training program. The training program profedie¢. The weight of boxes the women could lift to
threedifferent heights improved between 30% and 47%. After traininggwbge box-weight the women could lift onto a truck
was118 pounds, 81% of the Army male value. The number of 40-pbaxres the women could lift onto a truck in 10 minutes
increased from 106 to 140. The number of 40-pound boxes that could be fifieel gfound, carried 25 feet and placed onto a
truck increased from 53 to 62. Vertical jump and standing long jump distance increased 20% and 15% respectively. The speed
atwhich a 75 pound backpack could be carried over a 2-mile mixed-terrain course increased from 3.4 to 4.4 mile8p@rbour
thetraining, only 24% of the women could qualify for 'very heavy’ Army jobs; after the training, 78% could gBalify com
positionimproved as well.
DTIC
Physical FithessEducation;Armed Foces

53
BEHAVIORAL SCIENCES

Includes psychological factors; individual and group behavior; crew training and evaluation, and psychiatric research.

19980004509Technische Uniy Faculty of Bchnical Mathematics and Informati@elft, Netherlands
Preferences in Perspective
Lootsma, FA., Technische Uniy Netherlands; 1996; ISSN 0922-5641; 20p; In English
Report No.(s): PB97-208276; Rept-96-145; Copyrighivad; Avail: CASI; A03, Hardcopy; A01, Microfiche

In order to model the preferences of the decision makers in Multi-Criteria Decision Analysis (MCDA), we assume that deci
sionare always made within a particular context. Under each criterion, we represent the context by an interval, the range of accept
ableperformance data on the corresponding dimension. Next, starting from a particular viewpoint we partition the range into a
small number of subintervals which are subjectively equal. Several examples in planning and classification show that the grid
points demarcating the subintervals constitute a geometric sequence with a progression factor which is roughly equal to 2. We
briefly describe how these ideas have been implemented in the REMBRANDT program for MCDA.
NTIS
Decision TheoryCriteria; Classifications

54
MAN/SYSTEM TECHNOLOGY AND LIFE SUPPORT

Includes human engineering,; biotechnology,; and space suits and protective clothing. For related information see also 16 Space
Transportation.

19980003894Army Aeromedical Research Latircrew Protection Diy Fort RuckerAL USA
Head Injury Risk in US Army Rotary-W ing Mishaps: Changes Since 1980
ShannonSamuel G., Army Aeromedical Research Lab., USIano, John PArmy Aeromedical Research Lab., USA; Licina,
Joseph R., Army Aeromedical Research Lab., USA; Nov. 1997; 10p; In English; Also announced as 19980003879; Copyright
Waived;Avail: CASI; A02, Hardcopy; A03, Microfiche

Overthe past several decades, data have been collected on U.S. Army aircraft dedihapsthe environment within an
aircraftduring a mishap, injuries dafed by the occupants, and the cause (or causes) of the mishap, if known. An analysis of these
dataindicates 60% of theccupants are injured, one-third fatalfithe mishap concludes with the aircraft impacting the ground.
More significantly despite improvements in helicopter desigstraint systems, and personal protective equipment, 68% of all
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fatalities had at least one fatal injury to the head. After adjusting fereliices in mishaps, includitige aircraft series, and the
occupant’sstation within theircraft, the authors concluded that an occupanjiry risk in a helicopter mishap had decreased
significantly between 1980-84 and 1990-94. One factor in this was a decline in the risk of heawmgirygleclined by 50%.

Injury risks to the face and brain, critical anatomical regions of the head, also showed a significant decline. Risks of injury to the
neck,torso, and upper extremities were not significantljedént between the two time intervals. Although the authors could not
identify causative factors with clear implications for preventive strategies, the proportion, afraskwvorthy helicopters in the
U.S.Army fleet have risen steadily since 1980 and a new’#ygelmet with improved impagtotection, the SPH-4B, was fielded

by the U.S. Army in the 199¢!

Author

Aircraft AccidentsRisk; CrashesHelicopters;Crash Injuries

19980003895Royal Air Force School of Aiiation Medicing Farnborough, UK
Standards for Protective Helmets
Glaister, D. H., Royal Air Force, UK; Nov. 1997; 4p; In English; Also announced as 19980003879; Copyright Waived; Avail:
CASI; A01, Hardcopy; A03, Microfiche

Undoubtedly, the protection afforded by helmets for sporting activities, the workplace and the military has improved over
theyears, but at a somewhat modest pace. Many published reports attest to the benefits of helmet wear in most applications, bu
equallyshow that brain damage and death can still odeapite the wearing of approved headgead not always under cordi
tionsof massive 'unsurvivable’ impact. A better understanding of the mechanics of braintimucgntinued application of aeci
dent data, the development of more appropriate helmet test methods and the availability of new materials, together with a growing
public awareness of safety, should allow the makers of standards to demand further improvements from helmet manufacturers
andensure a continuing fall in morbidity and death from head injury
Derived from text
Helmets;Protection;Head (Anatomy)Crash Injuries;Standadization; Product Development

19980003897Army Aeromedical Research Lalort RuckerAL USA
Mass Requirements for Helicopter Aircrew Helmets
McEntire, B. Joseph, Army Aeromedical Research Lab., USA; Shanahan, Demainy AeromedicaResearch Lab., USA;
Nov. 1997; 6p; In English; Also announced as 19980003879; Sponsored in part by Program Managers for Comanche; Copyright
Waived;Avail: CASI; A02, Hardcopy; A03, Microfiche

Helicopteraircrew helmets are becoming more sophisticated with increased mission requirements. This increase results in
additional mass being supported on the aircrew’s head. Ultimately, there is a limit to how much mass can be supported by the
aircrewwithout increasing the fatigue rates and neck injigly in accidents. This paper reviews the past mass property require
mentsof Army helicopter helmets. Current requirements for the RAH-66 Comanche helmet are also detailed with the rationale
for their derivation.
Author
Helmets;Center of MassMass Distribution;Structural Design CriterialJser Requiements

19980003898Simula, Inc. Phoenix, AZ USA
Inflatable Restraint Systems for Reducing Head Injury
ZimmermannRichard E., Simula, Inc., USA;a%iv, Gershon, Simula, Inc., USA; Noi©97; 14p; In English; Also announced
as19980003879; Copyright &ived; Asail: CASI; A03, Hardcopy; A03, Microfiche

Inflatablerestraint systemdn the form of "air bags,” are widely recognized as deatifve means of reducing crash injury
in automobiles. In order to provide similar crash injury protection in both commercial and military aircraft, a variety of inflatable
restraintsystems are now being developed. For commercial aircraft, the Passenger Air Bag Sh&8nw{lPprovide protee
tion for occupants in seats positioned behind bulkheads, galleys, or restrooms. The first applicagswfllfbe on the Jet
stream J-41 aircraft. For military aircraft, a number of inflatable restraint systems are also being developed for the special
conditionsfound in their crewstations. In additibm the Cockpit Air Bag System (CABS) that has similarities to automotive air
bagsthere is the Inflatable Body and Head Restraint System (IBAHRS) for use in some attack helicopters, and the lnfatable T
lar Structure (ITS) for use in small helicopters.
Author
Air Bag Restraint Devicegrash Injuries;Protection;Head (Anatomy)Product Development
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19980003899Army Aeromedical Research Laort RuckerAL USA
Simulations of Head Strikes in Helicopters and the Roles of Restraints, Seat &e and Airbags on their Reduction
Alem, Nabih M., Army Aeromedical Research Lab., USA; Beale, David G., Auburn,WBA; MobasherAmir A., Universal
Energy Systems, Inc., USA; Brozoski, Frederick T., Universal Energy Systems, Inc., USA; Nov. 1997; 8p; In English; Also
announceds 19980003879; CopyrightaiVed; Avail: CASI; A02, Hardcopy; A03, Microfiche

Injuriesfrom head strikes remathe leading cause of fatalities in U.S. Army helicopter mishaps. The roles of the restraint
systemenegy absorbing seat stroke and airbags in preventing or reducing the severity of head strikes are explapegén this
using mathematical simulations. Starting with a baseline simulation of an actual AH-64 survivable mishap in which the pilot
received fatal basilar skull injury, the effects of three parameters were examined: timing of inertia reel locking, stroking of the
energyabsorbing seat, and the presence of an airbag mounted at the instrument panebfResdisiulations suggested that
delayof inertia reel in locking at the appropriate time together with obstruction of seat stroking may have caused thegailot’
to strike the glare shield. When a head strike wasvoidable, simulations indicated that an airbag would have reduced its severity
Author
Air Bag Restraint Device§omputerized Simulatioi§rash Injuries;Damage Assessmeifthysiological EffectsBiodynamics

19980003900BTS Consulting EngineersVindsor Ontario Canada
Addressing Font Row HIC Requirements in Commecial Airplanes
McCarthy,J. R., BTS Consulting Engineers, Canada§, K. H., Vyne State Uniy USA; Shanahan, M...;TBTS Consulting
EngineersCanadakKing, A. I., Wayne State UniyUSA; Nov 1997; 6p; In English; Also announced as 19980003879; Copyright
Waived;Avail: CASI; A02, Hardcopy; A03, Microfiche

Changes to the Federaviation Administration(FAA) regulation regarding occupant crash protection in commercial air-
planeshas created new design considerations for each occupant position. In pagdddessing front row seating positions to
meet the head injury criteria can be a challenging design assignment involving numerous considerations. Various design
approacheto meet this requirement are discussed. Particular attention is githenddiculating seat pan approach. Results of
prototypetesting are presented with recommendations regarding further development.
Author
Commecial Aircraft; Head (Anatomy)Protection;Impact Resistance&eats;Dynamic Ests

19980003901General Motors CorpSafety Research Deptarren, Ml USA
Investigation of Indy Car Crashes Using Impact Recorders
Melvin, J. W, General Motors Corp., USA; Baron, K. J., General Motors Corp., UBthe, W. C., General Motors Corp., USA;
Pierce, J., General Motors Motorsports, USA; Trammell, T. R., Championship Automobile Racing Teams Safety Team, USA,
Nov. 1997; 20p; In English; Also announced as 19980003879; Copyrigived/ Asail: CASI; A03, Hardcopy; A03, Microfiche

This paper describes the initial phases of an ongoing project in the GM Motorsports 8afetgldgy ReseardProgram
to investigate Indy car crashes using an on-board impact recordermsrihey data collection tool. The development of a-data
baseconsisting of crash investigation data patterned after national highway crash databases is discussed. The data gathered an
codedincludestrack and incident scene information, vehicle damage, and driver injuries, as well as the vehicle decelerations mea
sured by the impact recorder. The paper discusses the development of specifications for the impact device, the selection of the
specificrecorder and its implementation on a routine basis in Indy car racing. The results from incidents that piguiticadt
dataduring the 1993, 1994 and 1995 racing seasons are summarized.
Author
Data Acquisition;Data BasesAutomobile Accidentd)ata Recoders; Accident Investigationmpact Damage

199800039020rganisatie voor degepast Natuurwetenschappelijk Onderz@rlash Safety Research Center, Delft, Nether-
lands
Modelling Head Injury Countermeasures: A 3D Helmet Model
Brands,D. W. A., Omganisatie voor degepast Natuurwetenschappelijk Onderzoek, Netherlands; Thunnissen, J. Gavlis@®r
tie voor Toegepast Natuurwetenschappelijk Onderzoek, Netherlaridsiais, J. S. H. M., Qanisatie voor degepasNatuur
wetenschappelijk Onderzoek, Netherlands; Nov. 1997; 12p; In English; Also announced as 19980003879; Copyright Waived;
Avail: CASI; A03, Hardcopy; A03, Microfiche

A three dimensional Finite Element Model of an existing full-face motorcycle helmet mouradteadform has been devel
oped. Material parameters were obtained from literature data and from component tests. The model is validated by simulating
impacts at different locations using the headform acceleration time histories. From this it can be concluded that the headform
response is predicted in a realistic way. The simulations showed two phenomena that influence the headform response, i.e. the
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behaviourof the material between the headform and the point of impact, and the dynamic response of the outer regions of the outer
shell. 1t is believed that the current model describes most of the phenomena olskeingdn impact and, therefore, is suitable

for future optimization studies. The application of the current model is limited to impacts on a flat anvil at points in the median
planeof the headform. Recommendations for further model enhancements will be presented.

Author

Dynamic Responseéjelmets;Three Dimensional Model€rash Injuries;impact Ests;Computerized Simulation

19980003928NERAC, Inc, Tolland, CT USA
Protective Clothing: Fire and Radiation Environments. (Latest citations fom the NTIS Bibliographic Database)
Nov. 1996; In English; Page count unavailable. Supersedes PB96-855093.
Report No.(s): PB97-851703; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning clothing design, fabrication, and testing for personal protection from expo
sureto flames and radiation. Citations discuss the treatment of fibers and textiles, testing for physiological tolerances, and methods
of decontamination after exposure. Discussed also are user acceptance and proper use of protective clothing by firefighters,
nuclearenegy personnel, and others.
NTIS
Radiation Potection;Bibliographies;Fire Fighting;Protective Clothingfabrication; Textiles; Flammability

19980003932New York Univ. Medical CenterOccupational and Industrial Orthopaedic Certiew York, NY USA
Effect of VDT Mouse Design on @sk and Musculoskeletal Performance
Barr, A. E., New York Univ. Medical CenterUSA; Jan. 04, 1997; 7p; In English
Report No.(s): PB97-206239; No Copyrighyall: CASI; A02, Hardcopy; A01, Microfiche

The effects ofmouse use on the forearm and wrist were evaluated among occupational groups in a laboratory setting using
pertinentmusculoskeletal and skill proficiency outcome measures. An alternative mouse was designed that would reduce the risk
of forearm and wrist cumulative trauma disorder (CTD). Tfecebf mouse design on skill acquisition and proficiency was-deter
minedin both highly skilled and novice occupational mousers. The criteria for the design of the mouse input device were pre
sented. The new mouse design was evaluated on the basis of task performance and motor coordination during a period of skil
acquisition.The new mouse was designed so that the forearm would be maintained in a position neutral pronation/supination dur
ing mouse operation, therist would be maintained in a position of neutral radial/ulnar deviation during mouse operation; excur
sionsof the mouse on the work surface would be performed by wrist flexion/extension; and the desigmevaqdcbpriate for
eitherright or left handed use. The authors note that the synchronizdtomth task and musculoskeletal performance outcomes
permitsan integrated method for evaluating compinput devices in general in a way that addresses both health and productivity
issues.
NTIS
MusculoskeletaBystemHuman PerformanceRisk; Tasks;Productivity; Forearm; Coordination; Health

19980003943New York Univ. Medical CenterOccupational and Industrial Orthopedic Cenaw York, NY USA
Effect of VDT Mouse Design on CTD Risk and User Skill
Barr, A. E., New York Univ. Medical CenterUSA; Oezkaya, N., Nework Univ. Medical CenterUSA; Nordin, M., New ¥%rk
Univ. Medical CenterUSA, Lee, E., New drk Univ. Medical CenterUSA, Dec. 16, 1996; 6p; In English
Contract(s)/Grant(s): NIOSH-R03-OH-03260
Report No.(s): PB97-206254; No Copyrighyjal: CASI; A02, Hardcopy; A01, Microfiche

Risk factors present during forearm pronated (FP) mouse use that were associated with the development of forearm and wrist
cumulative trauma disorders (CTD) were investigated. A forearm neutral (FN) mouse design eliminated the postural and joint
motionrisk factors and reduced some of the muscular demands associated with the postural risks. An increase of 5 to 10 degrees
in the grip angle of the FN mouse design was proposed so that the mean wrist deviation angle would be offset from neutral by
5to 10 degrees of ulnar deviation, and movement would oscillate between neutratardd H@grees of ulnar deviation. This
would reduce the occurrence of high wriatlial deviation angles and lower demands on the extensor carpi radialis longus and
brevismuscle, but also it may improve performance. The authors conclude that risk factors for forearm and wrist CTD are attribut
ableto mouse operation.
NTIS
Musculoskeletal Systemifist; Forearm; Human Factors Engineering;omputer Components
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19980004511Pennsylvania UniyDept. of Computer and Information ScienBailadelphia, R USA
Jack Validation Study Final Report
Azuola,Francisco, Pennsylvania UniWSA; Badley Norman I.,Pennsylvania UniyUSA; Ho, Pei-Hwa, Pennsylvania Univ
USA; Huh, Sue-Jung, Pennsylvania UniSA; Kokkevis, Evangelos, Pennsylvania Uni¥SA; Oct. 07, 1996; 142p; In English
ReportNo.(s): AD-A330143; No Copyright;\ail: CASI; A07, Hardcopy; A02, Microfiche

This document presents the details of the construction of the Jack human figureltreoghdhins the methods used in putting
themodel togethethedata and references employed, as well as other related topics regarding the application of this model within
theinteractive 3-D environment of Jack.
DTIC
Three Dimensional Model$juman Body

19980004619National Inst. for Occupational Safety and Heallimcinnati, OH USA
Elements of Ergonomics Pograms. A Primer Based on Wrkplace Evaluations of Musculoskeletal Disorders
Cohen, A. L., National Inst. for Occupational Safety and Health, USA; Gjessing, C. C., National Inst. for Occupational Safety
andHealth, USA; Fine, L. J., National Inst. for Occupational Safety and Health, USA; BernardNBtiéhal Inst. folOccupa
tional Safety and Health, USA; McGlothlin, J. D., National Inst. for Occupational Safety and Health, USA9™&r153p; In
English
ReportNo.(s): PB97-144901; DHHS/PUB/NIOSH-917t No Copyright; Aail: CASI; A08, Hardcopy; A02, Microfiche

This primer describes the basic elements of a workplace program aimed at prevantiagMted MusculoSkeletal Disor
ders(WMSDs). Management commitment, worker participation, and training are addressed along with procedures for identify
ing, evaluating, and controlling risk factors for WMSDs. The text cites NI®@§bhomics investigations to illustrate practical
waysfor meeting program needs. The primer includesabox,” which is a collection of techniquesgthods, reference materi
als,and sources for other information that can help in program development.
NTIS
Musculoskeletal SysterHuman Factors Engineerin@afety Factors

19980004620Hamilton StandardJnited Technologies CorpWindsor Locks, CT USA
Water Processor and Oxygen Generation Assemblifinal Report
Bedard, John, Hamilton Standard, USA; Dec. 05, 1997; 149p; In English
Contract(s)/Grant(s): NASA Order H-29387-D
Report No.(s): NASA/CR-97-206459; NAS 1.26:206459; No Copyrigh&ilACASI; A07, Hardcopy; A02, Microfiche

This report documents the results of the tasks which initiafed®bn desigrssues relating to the &tér Processor (WP)
andthe Oxygen Generation Assembly (OGA) Flight Hardware for the International Space Station. This report fulfills-the State
mentof Work deliverables requirement for contract H-29387D. The following lists the tasks required by contract H-29387D: (1)
HSSSiIshall coordinate a detailed reviewWP/OGA Flight Hardware program requirements with personnel from MSFC to iden
tify requirements that can be eliminated withotecfng the technical integrity of the WP/OGA Hardware; (2) HSSSI shall con
duct the technical interchanges with personnel from MSFC to resolve design issues related to WP/OGA Flight Hardware; (3)
HSSSIwill initiate discussions with Zellwegger Analytics, Inc. to address design issues related to WP and PCWQM interfaces.
Derivedfrom text
Spacecraft Equipmen®xygen Poduction;Water Treatment;nternational Space StatiolNASA Pograms

19980004689Squeegee Plus Cdugene, OR USA
Effect of Squeegee Design on Carpalifinel Pressure Final Report 30 Sep. 1995 - 31 Mat996
Musser W. H., Squeegee Plus Co., USA; Coulson, C., Squeegee Plus Co., USA; Jul. 23, 1996; 98p; In English
Contract(s)/Grant(s): NIH-1-R43-OH-03357-01
Report No.(s): PB97-162358; No Copyrighyall: CASI; A05, Hardcopy; A02, Microfiche

A multitask study was conducted in afoefto examine the relationship between squeégeelle designs and their potential
impacton carpal tunnel syndrome and other cumulati@ema disorders (CTDs). The study group was composed of screen print
workers.Two important factors in determining perceived confort and exertion during the hands on evaluation were handle shape
andwidth. Thebest performing handle made full contact with the fingers and the palmar surface of the hand with the hand in a
somewhabpen and relaxed position. The grip was also wider than the industry standard handle. There were 42 participants who
hadused padded handles; 60% indicated a marked decrease in hand fatigue and 55% indicated a marked decrease in hand pai
A mean carpal tunnel pressure value was calculated for each sugijeceach squeegee handle. There was a trend fogtie er
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nomichandle designs to reduce carpal tunnel pressure relativeitaltistry standard design. The authors conclude thagan er
nomically shaped squeegee handle with a relatively wide grip may increase comfort and decrease CTDs.

NTIS

Fingers;Handles;Pressue ReductionPhysical Viérk; Industries

19980004692NERAC, Inc, Tolland, CT USA
Dehumidifiers: Latest citations from the US Patent Bibliographic File with Exemplary Claims
May 1997; In English
Report No.(s): PB97-860167; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations of selected patents concerning industrial and commercial dehumidifiers. Applications
discussednclude dehumidifiers used for image forming devices, food storage devices, cryogenic refrigeration systems, patient
ventilators,and pollution removal systems. Ultra-high eyyeeficient and portable dehumidifiers are briefly investigated.
NTIS
Bibliographies;Dehumidification;Air Conditioning EquipmentCryogenic Cooling

19980005009Sustainable Design Group, InGaithersbug, MD USA
ASHRAE 62-1989 Compliance in a Retail Sta Using Desiccant Systems&inal Report Jul. 1995 - Aug. 1996
Spears,). W, Sustainable Design Group, Inc., USA; Judge, J., Sustainable Design Group, Inc., USA; Feb. 1997; 55p; In English
Contract(s)/Grant(s5RI-5091-246-2318
Report No.(s): PB97-171631; No Copyrighyjal: CASI; A04, Hardcopy; A01, Microfiche

This 14-month field monitoringtudy documented the technical and economic viability of integrating desiccant dehumidifi
cationunits into a retail store’HVAC system to condition all outside ventilation air requirements of ASHRAE Standard 62-1989.
This report summarizes HVAC equipment and building performance criteria for two nearly identical Wal-Mart Supercenters
locatedin Norfolk and Fremont, Nebraska. At the test-site Norfolk facitityp Munters DryCool desiccant units treated all out
sideair while standard gas-electric rooftop units conditioned re-circulated airTdrdystandard-design Fremont location served
asthe control store, where rooftop units treated outside and re-circulat€dmiparative measurements included total-, latent-
andsensible-cooling loads, consistency and condbstore conditions, ventilation air conditions and quantities, gas and electric
energyconsumption, and a variety of IAZ equipment performanaeeasurements. Data analysis confirmed that integration of
desiccantir handlers into store HAC design improves store conditions, provides greater flexibditpatch equipment to loads,
lowersoperating costs and presents the potential for first-cost savings.
NTIS
DesiccantsDehumidification;Space Heating (Buildingsgir Conditioning

19980005368Stanford Uniy, Dept. of Electrical Engineeringtanford, CA USA
ONR Annual Review 1997. &ctile Sensing and Information Pocessing for Man and Machine System#\nnual Report
Cutkosky,M. R., StanfordJniv., USA; Kovacs, Gregonstanford Uniy, USA; Howe, Robert, Harvard Unj\JSA; Brockett,
Roger,Harvard Univ, USA; Sep. 1997; 14p; In English
Contract(s)/Grant(s): N00014-92-J-1887
Report No.(s): AD-A329927; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

Haptic interfaces, that apply forces to the fingertips of a human operator, can be classified as grounded or ungrounded.
Groundeddevices, such as SensAble Devices’ Phantom or Immesdiopulse Engine, are attached to a stationary object such
asa desk. When the operator touches a virtual wall, a contactisoapplied through the interface, inhibiting further motion. For
ungrounded devices a contact force is felt but there is no impediment to motion of the arm. Little prior hesclaeeim done
onthe perceptual &cts of displaying contacts with virtual objects using an ungrounded haptic interface. Experiments were con
ducted at Stanford to compare how accurately subjects could identify contacts with virtual walls using ungrounded versus
groundedieedback. Wo haptic interfaces were constructed and operated in three modes: with grounded force feedback applied
to the wrist, with ungrounded forces applied to the fingertips, and with groundedoaeiss in addition to fingertip forcesedts
were conducted to see how quickly subjects could ametibn upon sensing contact (measured as virtual boundary penetration)
andhow accurately they could distinguish among objects &drdifit size.
DTIC
Visual Peception;Man Machine System¥jrtual Reality
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1998000563 1Michigan Univ, Center for Construction Engineering and Managenfem Arbor, MI USA
Ergonomic Analysis of Construction Tasks for Risk Factors for Oveexertion Injuries Final Report
Everett, J. G., Michigan UnivUSA; May 06, 1997; 150p; In English
Report No.(s): PB97-207179; UMCEE-TR-96-27; No Copyrightih CASI; A07, Hardcopy; A02, Microfiche

Overexertion injuries are the singledast classification of injury in construction, accouting for at2d96 of all injuries.
Overexertioninjuries generally occur as a result of performing a given task as planned. While overexertion injuries are not inten
tional, the underlying causes of the injure® built into the prescribed tools and work methods. If the causes can be identified,
it should be possible to engineer them out of the work. The objectives of this project are to develop a catalog of construction tasks
andto analyze each task as a whatel each step of each task for the presence of seven generic risk factors for overexertion inju
ries:repetitive exertions, static exertions, forceful exertions, localized mechanical stresses, posture stresses, low temperature, anc
vibration.Ratings for each risk factor have been made on a three point scale: 1 = insignificant, 2 = moderate, and Btadilgh. V
everyactivity has at least one risk factor with a score of 3. of the sixty-five activities, fifty-three has at least one constituent task
with at least two risk factors with scores of 3.
NTIS
Physical Virk; Injuries; Risk; Industrial SafetyHuman Factors Engineering

19980005665Battelle Memorial Inst.Columbus, OH USA
Maintenance Hazard Simulation: A Study of Contributing Factors Final Report Nov. 1995 - Oct. 1996
lanni, John,Armstrong Lab., USA, Clark, KirhyBattelle Memorial Inst., USA; Blangkynnette, Battelle Memorial Inst., USA,
Hale, Robert, Battelle Memorial Inst., USA; Ziolek, Scott, Computer Sciences Corp., USA; Bridgman, Thomas, Computer
SciencesCorp., USA; Jan. 1997; 14p; In English
Contract(s)/Grant(s): F33657-91-C-0001; AF Proj. 2940
Report No.(s): AD-A329627; AL/HR-TP-1966-0044; No Copyright; Avail: Issuing Activity (Defense Technical Information
Center(DTIC)), Microfiche

This paper develops a foundation for the representation of hazardous conditions for animated maintenance simulation. Spe
cifically, the objective of this study was to furnish methods to calculate and display hazard thresholds in a simulation system called
DEPTH (Design, Evaluatiofior Personnel, feining, and Human Factors). DEPTH allows maintenance procedures to be graphi
cally simulated using three dimensional Human Figure Models (HFMyamguter aided design geometny integrating exist
ing equations and data to generate hazardous regions, DEPTH will be able to indicate when a human figire closeto
an’unsafe’ object. Once the capability is incorporated in DEPTH, it will be possible to develop safer weapon systems and mainte
nanceprocedures. This study focused on radiant and contact properties of objects including operating temperature, voltage, and
noiseas opposed to ambient factors such as arctic or tropical conditions.
DTIC
Hazards;Human Factors EngineerindElectric Potential;Systems Engineerin@afety;Computer Aided Desigilaintenance
Training

19980005709NERAC, Inc, Tolland, CT USA
Protective Clothing: Survival, Air craft, and Combat Environments (Latest citations fom the NTIS Bibliographic Data-
base)
May 1996; In English; Page count unavailable
Report No.(s): PB96-870688; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning design, testing, and evaluation of protective apparel for military and other
non-commerciapilots. The citations focus on clothing appropriate to varying climatic and gravitational conditions, combat con
ditions,and special circumstances of exposure and survival, such as the ocean environment.
NTIS
Bibliographies;Protective ClothingfFlight Clothing; Design AnalysisPerformance @sts;Evaluation

192



59
MATHEMATICAL AND COMPUTER SCIENCES (GENERAL)

19980006324Technische Hogeschqdept. of Mathematics and Computing Scierigiadhoven, Netherlands
Prototype of the Numlab Pogram: A Laboratory for Numerical Engineering
Buskens). PE., Technische Hogeschool, Netherlands; SlobJMD., Bchnische Hogeschool, Netherlands; M&96; 51p; In
English
ReportNo.(s): PB97-176317; RANA-96-04; No Copyrightyall: CASI; A04, Hardcopy; A01, Microfiche
In the project, the authoconsider iterative methods for solvingdarsystems of linear equations. They have built a prototype
programin which they implementeseveral diferent sparse matrix structures, an interface for Matlab and some iterative methods
from the Emplates library for solving equations. An important aspect of this protypat it must be user friendly and that
it should be relatively easy to add new methods or interfaces to other packages in the future.
NTIS
Object-Oriented Rsgramming;Matrices (Mathematics)terative Networks

60
COMPUTER OPERATIONS AND HARDWARE

Includes hardware for computer graphics, firmware, and data processing. For components see 33 Electronics and Electrical Engi-
neering.

19980003937NERAC, Inc, Tolland, CT USA
Type 2 PCMCIA Cards. (Latest citations fom the Computer Database)
Nov. 1996; In English; Page count unavailable. Supersedes PB96-858279.
Report No.(s): PB97-851927; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the desagiplications, and markets for type 2 PCMCIA (Personal Computer
Memory Card International Association) cardgp& 2 PCMCIA cards include network cards, modems, sound cards, voice cards,
GPSsystems, and SCSI cards. Citations include product announcements, product evaluations, product trends, tutortals, and buy
er'sguides.
NTIS
Bibliographies;Design AnalysisMarket Reseah; Evaluation

19980004014General Electric CpSaint Petersbgr FL USA
The Mathatron(reg sign) desktop computer/calculator
Buck, W H., General Electric Co., USA; Sep. 01, 1967; 40p; In English
Contract(s)/Grant(s): DE-AC04-76DP-00656
Report No.(s): GEPP-97001092; DE97-001092; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)); US Sales OnlyMicrofiche

A description of Mathatron(reg sign) logic is provided and basic rules required for programming are discussed. Several
Mathatron(regsign) programs, developédaor statistical, quality control, and engineering use, are included in the appendix. This
computer fills the gap between a desk calculator and a computer using a remote terminal in time sharing applications. Since it is
modular,more memory and program storage can be added.
DOE
ComputersMemory (Computers)fime Sharing

19980004048NERAC, Inc, Tolland, CT USA
Fault Tolerant Computer Systems. (Latest citations fvm the U.S. Patent Bibliographic File with Exemplary Claims)
Nov. 1996; In English; Page count unavailable.
Report No.(s): PB97-851810; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
Thebibliography contains citations of selected patents concerning the design of fault tolerant computer and processor systems
for use in data communications. Citations describe fault tolerant storage and retrieval, primary and backup computers, primary
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and redundant processors, data manipulation, load management, coded data files and networks, cache memory systems, wol
groupservers operating in standby modes, fault detection and correction, and flight critical computer systems.

NTIS

Bibliographies;Hardware; Patents;Design AnalysisComputer Designi-ault Tolerance

19980004065Department of AgricultureRural Utilities ServiceWashington, DC USA
Acceptance Ests for Digital, Stored Program Controlled Central Office Equipment
Nov. 07, 1996; 36p; In English
Report No.(s): PB97-192249; USDA/RUS/BULL-1753E-201; No Copyrigh&ilACASI; A03, Hardcopy; A01, Microfiche

The switching system acceptance tests specified in this bulletin should be made by the Owner or its Engineer before the equip
mentis placed into service or accepted for final payment. The acceptance test instructions, checklists, and guidance presented in
this bulletin are based on the requirements of Part | of RUS Bulletin 1753E-001, 'General SpecificddigitdbrStore Program
ControlledCentral Ofice Equipment (Form 522)."” Paragraph references in this bulletin refer to bulletin 1753-001, Part 1, unless
specificallystated otherwise. Although this bulletin was developed with new digital switch@adnmuch of the material is also
applicablefor acceptance testing of additions and upgrades.
NTIS
Switching Cicuits; Acceptability; TelephonesPulse Communication

19980004557NERAC, Inc, Tolland, CT USA
Computer Security and Computer Mruses. (Latest Citations flom Conference Papers Index)
Jan. 1997; In English
Report No.(s): PB97-854509; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning computer viruses and methods of computer. &itafittys include com
putersecurity in telecommunications, defense, healthcare, and law enforcement instifofscsalso cover legislation, corpo
ratepolicies, and security in computer networks. The detection and prevention of computer videsesitied. (Contains 50-250
citationsand includes a subject term index and title list.)
NTIS
Bibliographies;Computer Information Securitg;omputer Yfuses

19980004584Sandia National LahsAlbuquerque, NM USA
Hierar chical high-performance storage systemdstbed poject at Sandia National Laboratories
Haynes, R. A., Sandia National Labs., USA; Jan. 1997; 13p; In English
Contract(s)/Grant(s): DE-AC04-94AL-85000
Report No.(s): SAND-96-1724; DE97-003148; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

The Hierarchical High-Performance Storage System (HP8S${b&d project at Sandia National Laboratoriespeasof a
researclcollaboration between industmyational research centers, and national laboratories to develop mass storage system soft
ware that would scale to meet the capacity and performance required by supercomputer and massively parallel computational
environmentsThis report describes the softwdnat was developed within this collaboration as a result of a cooperative research
and development agreement between Sandia National Laboratories and International Business Machines (IBM) Corporation,
GovernmenBystems.
DOE
Architectue (Computers)Massively Parallel RscessorsParallel Processing (Computersgupercomputers

199800047570ak Ridge National LapTN USA

A multi-channel ADC for use in the PHENIX detector

Emery,M. S., Oak Ridge National Lab., USA; Frank, S. S., Oak Ridge National Lab., USA; Britton, C.QakiRidge National
Lab.,USA; Wintenbeg, A. L., Oak Ridge National Lab., USA; Simpson, M. L., Oak Ridge National Lab., USA; Ericson, M. N.,
OakRidge National Lab., USA;aung, G. R., Oak Ridge National Lab., USA; Clonts, L. @nriessee UnivUSA, Allen, M.

D., Tennessee UnivUSA; [1996]; 8p; In English; IEEBRluclear Science Symposium and Medical Imaging Conference, 2:9 Nov
1996,Anaheim, CA, USA

Contract(s)/Grant(s): DE-AC05-960R-22464
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Report No.(s): CONF-961123-7; DE97-001341; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

A custom CMOS analog to digital converter was designed and a prototype 8-channel ADC ASIC was fabricated in a 1.2
(mu)mprocess. The circuit uses alMhson-type architecture which is suitable for use in multi-channel applicatimfsas the
PHENIX detector The ADCdesign features include afdifential positive-ECL input for the high speed clock and selectabte con
trol for 11 or 12-bit conversions making it suitable for use in multiple PHENIX subsystems. Circuit topologies and ASIC layout
specifics.including power consumption, maximum clock speed, INL. and DNL are discussed. The ADC perfortnbit trcdu
racy.
DOE
Analogto Digital Convertersfabrication; High SpeedPrototypes;Speed Conti; Topology

19980005218NERAC, Inc, Tolland, CT USA
Computer Disasters: Pevention and Recovery(Latest citations from the INSPEC Database)
May 1997; In English; Page count unavailable. Supersedes PB96-862107.
Report No.(s): PB97-860191; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

Thebibliography contains citations concerning the failure of computer sysegeand small, and the resulting loss of data
critical to the companyComputeisasters can f#ict all companies that use computers, even though there may be some planning
for and expectation of such loss of data. The citations present methods for preventing computer disasters, techniques for recover
ing from such disasters, and suggestions on what to do in the desstaccurs. Case studies are presented from actual disaster
situations.
NTIS
Bibliographies;ComputersSystems Managemefailure; Backups

19980005265NERAC, Inc, Tolland, CT USA
Buffer Memories. (Latest citations from the U.S. Patent Bibliographic File with Exemplary Claims)
Feb. 1997; In English; Page count unavailable
Report No.(s): PB97-856033; No Copyrightjall: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche
The bibliography contains citations of selected patents concerning the design, fabrication, and control of buffer memories
anddevices. Citations describe input amgput bufers, read and write memories, reconfigurable multi-user systems, direct map
and set associative buffers, random access memory, semiconductor memory, and cache buffer memory. Applications include
recording/reproducingystems, packet switched networks, optical disk drives, and microelectronic devices.
NTIS
Bibliographies;Claiming; Computer Storage DeviceSabrication; Microelectionics; Optical Disks

19980005357NERAC, Inc, Tolland, CT USA
Magnetic Bubble Memories (Latest citations fom the INSPEC Database)
May 1996; In English; Page count unavailable
Report No.(s): PB96-870779; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the technglagplications, markets, and future trefolsmagnetic bubble
memoriesSome attention is given to comparative evaluations of bubble memory devices and other types of memory devices in
the context of anticipated developments. Computer data and mass memory storage applications are discussed.
NTIS
Bibliographies;Computer Storage DeviceBata StorageMagnetic StorageMemory (ComputersBubble Memory Devices

19980005720NERAC, Inc, Tolland, CT USA
Computer Keyboards: Design, Selection, and Evaluation (Latest citationsdm the Computer Database)
May 1996; In English; Page count unavailable
Report No.(s): PB96-870399; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning computer keyboard design, selection, evaluation, and classification. Key-
boardutility software that allows additional functions to be programmed into specific keystrokes is discussed. Citations also dis
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cuss position and function of number pads, function keys, and cursor movement keys. Concept keyboards, Dvorak keyboards,
musickeyboards, movable control keys, and keyboards that accept spoken commands are examined.

NTIS

Bibliographies;Data Processing @rminals;Design AnalysisEvaluation;Computer Pograms;Computer Components

19980006135Japan Atomic Energy Research Inst., Center for Promotion of Computational Science and Engineering, Tokai,

Japan

Developmentof the real time monitor system

Kato, Katsumi, Research Organization for Information Science Technology, Japan; Watanabe, Tadashi, Japan Atomic Energy

Researchnst., Japan; Kaburaki, Hideo, Japan Atomic BypdResearch Inst., Japan; Oct. 1996; 41p; In Japanese

Report No.(s): JAERI-8ch-96-044; DE97-729540; No Copyrightjall: CASI; A03, Hardcopy; A01, Microfiche
Large-scalesimulation technique is studied at the Center for Promotion of Computational Science and Engineering (CCSE)

for the computational science research in nuclear fieldsialization and animation processing technique are studiedieaed

oped for efficient understanding of simulation results. The real time monitor system, in which on-going simulation results are

transferred from a supercomputer or workstation to a graphic workstation and are visualized and recorded, is described in this

report.This system is composed of the graphic workstation and the video equipment connected to the network. The control shell

programsare the job-execution shell for simulations on supercomputers, the file-transféoishatput files for visualization,

andthe shell for starting visualization tools. Special image processihgique and hardware are not necessary in this system

andthe standard visualization tooV& and the UNIX commands are used, so that this system can be implemented and applied

in various computer environments.

DOE

Graphs (Charts)SupecomputersUNIX (Operating System)ideo EquipmentiVorkstations

19980006146NERAC, Inc, Tolland, CT USA
Content Addressable Memories (Latest citations &m the INSPEC Database)
May 1996; In English; Page count unavailable
Report No.(s): PB96-870845; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

Thebibliography contains citations concerning content addressable memory (CAM) devices and systems. CAM-based com
puterhardware design, neural networks, simulation algorithms, and parallel processors are examined. References include applica
tionsin high performance computer systems, fast data compression hardware design, highly parallel operation systems, and high
speedprocess controls.opics cover high-density CAM, fault tolerant memory repdassign-rule check, fuzzy processors, selec
tive matching,and adaptive self-ganizing. Supercomputer design, cruise control for intelligent vehicles, particle detectors, and
built-in self-tests are also covered.
NTIS
ComputerStorageDevices;Addressing;Bibliographies;Design AnalysisHardware; Neural NetsAlgorithms;Parallel Proc-
essing(Computers)Memory (Computers)

61
COMPUTER PROGRAMMING AND SOFTWARE

Includes computer programs, routines, algorithms, and specific applications, e.g., CAD/CAM.

19980003909NERAC, Inc, Tolland, CT USA
Software Security and Piracy (Latest citations fom the INSPEC Database)
Nov. 1996; In English; Page count unavailable
Report No.(s): PB97-851265; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the technology of software protection, computer vulnerability, language
designtechniques, and legal protection. Data security and integrity control, terminal authorization, and security protection mecha
nisms are considered. Secure transaction processing, disaster planning, and electronic seal and safety coding techniques a
included.
NTIS
Bibliographies;Computer Information Securitffrogramming Language§omputer Systems &grams;Safety;Security
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19980003934Technische Uniy Delft, Netherlands
Simulation Host Software Requirements Document
vanGool, P. C. A., @chnische Uniy Netherlands; Jan. 1996; 32p; In English
Report No.(s): PB97-206098; No Copyrighyall: CASI; A03, Hardcopy; A01, Microfiche

Thedocument describes the requirements placed upon the simulator host computer the fsiragation software is cen
cerned. In the SIMONA Research Simulator Software Requirements Document, the simulator host computer is described as the
devicewhich executes the simulation softwared controls the connection and communication to the simulation subsystems. The
documenwill mainly focus on the computerfunction as simulation host and not on its function as filesdrvére document,
amore elaborate and precise description of entity and environment requirements will be given.
NTIS
Flight Simulators;Distributed Interactive Simulation

19980003945State Univof New York, Dept. of Computer SciencBtony Brook, NY USA
SemanticTheoriesand Automated Tools for Real-Time and Probabilistic Concurrent SystemsFinal Report 1 Apr. 1993
- 31 Mar. 1997
Smolka, Scott A., State Unief New York, USA; May 23, 1997;1p; In English
Contract(s)/Grant(s): F49620-93-1-0250
Report No.(s): AD-A329736; AFOSR-TR-97-0422; No Copyrightaili CASI; A03, Hardcopy; A01, Microfiche

Themain objective of this project was develop new semantic theories and automated tools for real-time and probabilistic
concurrent systems; that is, systems of coordinating processes that exhibit behavior of a probabilistic or statistical nature and
which must meet real-time constraints. The main results achieved include a new semantic framework for reasoning about the rela
tive reliability of probabilistic systems in dérent operating environments; efficient algorithm for checking whether a specifi
cationof a real-time concurrent system satisfies a correctness property specified in a real-time temporal logic; and a new model
of soft real-time systems that allows users to make rigorous statements about the likelihood with which systems are guaranteed
to meet deadlines. Aumber of these results have been incorporated into the Concurrency Factory verification toolkit. In turn,
theFactory has provided a platform for technology transfer sétreral Long Island companies, including Patfennifin, Reut
ersAmerica, and Northrop Grumman.
DTIC
Concurent EngineeringReal Tme OperationCommunicationPata Structues

19980003980Texas Uniy, Applied Research LahsAustin, TX USA
Continuation of Signal Detection Using PolyspectraFinal Report 1 Jun. 1991 - 31 Mar1997
Hinich, Melvin J., Bxas Univ, USA; Oct. 01, 1997; 5p; In English
Contract(s)/Grant(s): N0O0014-91-J-1276
Report No.(s): AD-A330136; ARL-TL-SP-97-2; No Copyrightzal: CASI; A01, Hardcopy; A01, Microfiche

Two methods have been developed for detecting and classifying transient signals in a noise background. One uses the third
orderportmanteau test 1 presentedTiesting for Dependence in the Input to a Lineianel Series Model,” Journal of Nonpara
metric Statistics (1996). The test statistic is a sum of squared bicorrelations where the number of lags used is a function of the
samplesize. A FORRAN programthat has been written computes the standard second order portmanteau test and the third order
test statistic. The second order portmanteau test statistic is the sum of squared correlations of the data in each window for the sam
number of lags used for the third order statistic. The program also computes the mean, standard deviation, skewness, kurtosis
6th order cumulant, and range for the data in each windlbese statistics along with the portmanteau test statistics are written
to a file for graphing. Other summary statistics are computed which helps the user to identify the nature of the transient signals.
DTIC
Background\oise;Signal Detection

19980003985NERAC, Inc, Tolland, CT USA
Software Fault Tolerance (Latest citations fom the INSPEC Database)
Nov. 1996; In English; Page count unavailable
Report No.(s): PB97-851612; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the architecture, develo@ndrimplementation of software fault toler-
anceused in complex computbased, distributed, and real-time systems. Fault tolerance systems perform automatic detection
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andrestart of failed processes, checkpointimgl recovery of data in memeongplication and synchronization of files, and soft
warerejuvenation. (Contains 50-250 citations and includes a subject term index and title list.)

NTIS

Bibliographies;Fault Tolerance;Softwae Reliability

19980004058Tennessee State UnibDept. of Mechanical Engineerinijashville, TN USA

The Study of the Relationship between Rybabilistic Design and Axiomatic Design Methodologywolume 3 Final Report

Onwubiko, Chin-¥re, Bnnessee State UniWSA; Onyebueke, Landonefinessee State UniWSA; Dec. 12, 1996; 232p; In

English

Contract(s)/Grant(sNAG3-1479

Report No.(s): NASA/CR-96-206466; NAS 1.26:206466; No Copyrigh&lACASI; All, Hardcopy; A03, Microfiche
Structuralfailure is rarely a "sudden death” type of event, such sudden failures may occur only under abnormal loadings like

bombor gas explosions and very strong earthquakes. In most cases, structdres tailamage accumulated under normalload

ingssuch as wind loads, dead and live loads. The consequence of cumulative damafgetitiieafeliability of survivingompe

nentsand finally causes collapse of the system. The cumulative danfages @hn system reliability under time-invariant loadings

areof practical interest in structural design and therefore will be investigated in thisBhedscope of this study is, however

restrictedto the consideration of damage accumulatisithe increase in the number of failed components due to the violation

of their strength limits.

Derived from text

Structural DesignCumulative DamageReliability AnalysisStructural Reliability

19980004073Carnegie-Mellon Uniy Dept. of Computer SciencBittsbugh, FA USA
Geometric Tools for Algorithms
Vempala, Santosh, Carnegie-Mellon UnWSA; Aug. 1997; 85p; In English
Contract(s)/Grant(s): NSF CCR-93-57793
Report No.(s): AD-A329831; CMU-CS-97-167; No Copyrightiaf: CASI; A05, Hardcopy; A01, Microfiche

Our thesigs that a geometric perspective yields insights into the structure of fundamental problems, and thereby suggests
efficient algorithms for them. As evidence we develop new geometric models and general-purpose tools for removing outliers
from numeric data, reducing dimensionaléjd counting combinatorial sets. Then we apply these techniques to a set of -old prob
lemsto obtain polynomial-time algorithms. These include: (1) learning noisy {theashold functions (half-spaces), (2) learning
theintersection of halfspaces, (3) clustering text corpora, and (4) counting lattice points in a convé&emgdyplement some
of our theorems with experimental studies.
DTIC
Algorithms;Models

19980004111Naval Air Warfare CenterAircraft Div., Patuxent RivetMD USA

NAT OPS Tabular Interactive Graphics System Users Manual

Wright, James M., Jr., Naval Air Warfare Center, USA; Caddy, Michael J., Naval Air Warfare Center, USA; Kobus, David B.,

Naval Air Warfare CenteftUSA; Sep. 02, 1997; 43p; In English

Report No.(s): AD-A330474; NWCADPAX-97-198-TR; No Copyright; mail: CASI; A03, Hardcopy; A01, Microfiche
NAWCAD Patuxent RiveMaryland, has periodically been requested eapdn System Managers to provide engineering

data changes to the Chapter 2 Performance Section of (h@R&\Flight Manuals. A part of the requested engineering data can

be obtained by using a NFOPS Bbular Interactive Graphics System developed bWMIAD Patuxent River for use in support

ing the revising of aircraft tactical manuals. This report will present asugerdefor the proper implementation of this graphics

system.

DTIC

ComputerGraphics;User Manuals (Computer Bgrams);Military Aircraft

19980004113Carnegie-Mellon Uniy Dept. of Computer SciencRittsbugh, A USA
Operating System Resoure Reservation for Real-Tme and Multimedia Applications
Mercer Clifford W., Carnegie-Mellon Uniy USA; Jun. 1997; 177p; In English
Report No.(s): AD-A329837; CMU-CS-97-155; No Copyrightiai: CASI; A09, Hardcopy; A02, Microfiche
Increases in processor speeds and the availability of audio and video devices for personal computers have encouraged th
development of interactive multimedia applications for teleconferencing and digital audio/video presentation among others.
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These applications have stringent timing constraints, and traditional operating systems are not well suited to satisfying such
constraintsOn the other hand, hard real-time systems that can meet these constraints are typically static and inflexible. This dis
sertationpresents an enforced operating system resource reservation madeldesign and implementation of predictable real-

time programs. Applications can reserve resources based on their tiomisgaints, and an enforcement mechanism ensures that
theydo not overrun their reservations. Thus, reserves isolate real-time applications from the temporal properties of other real-time
(andnon-real-time) applications just as virtual memory systems isolate applications from memory accesses by other applications.
In addition, reserves are first class objects that are separated from control abstractions such as processes or threads. Therefo
reservesan be passed between applications, and this model extends naturally to distributed systems. Reserves support the devel
opmentof hard real-time and soft real-time programs, and programming techniques based on reserves illustrate how to use them
effectively. An implementation of processor reserves in RéaelMachshows that reserved multimedia applications can achieve
predictablereal-time performance.

DTIC

Design AnalysisModels;Operating Systems (ComputerRgal Tme Operation

19980004116University of Southern Californjdept. of Computer Scienckos Angeles, CA USA
Computing with Stochastic SignalsFinal Report 1 Jan. 1993 - 30 Jun. 1996
vonderMalsbuy, Christoph, University of Southern California, USA; N28, 1996; 8p; In English
Contract(s)/Grant(s): F49620-93-1-0109
Report No.(s): AD-A329802; AFOSR-TR-97-0423; No Copyrightaifs CASI; A02, Hardcopy; A01, Microfiche

Theproject had set out to createcomputer vision system for the analysis of natural scenes. The system was to split the process
into several time scales such that it could later be implemented in parallel hardwapax@-garallel, feature-sequential). The
P1 has fully succeeded in reaching these goals. He has created, tested and published a system that is able to recognize objects (e.
faces)from freely taken digital images. Recognition is based on stored sample images. Recognition of new object types is possible
simply on the basis of new sample images. The system has been extensively tested and optimized, with face recognigen from lar
galleriesas test environment. Results have been publisiesisystem is ready for implementation in parallel hardware, such as
thatdeveloped in the VIGILANTE projedty S. Suddarth of BMDO in collaboration with JPL. Due to reduction of funding in
the third year the Pl has not been able to integrate figure-ground separation in the system.
DTIC
Digital SystemsStochastic RscessesComputer sion; Computer Pogramming

19980004 125Stanford Uniy Dept. of Computer Scienc8tanford, CA USA
Communication and Coordination in Multi-Agent Systems: Agent-Oriented Programming and Computational Social
Laws Final Report 15 Dec. 1993 - 31 Oct. 1996
Shoham, Way Stanford Uniy, USA; Dec. 06, 1996; 5p; In English
Contract(s)/Grant(s): F49620-94-1-0090
Report No.(s): AD-A329826; AFOSR-TR-97-0359; No Copyrightails CASI; A01, Hardcopy; A01, Microfiche

Agent oriented programming was proposed as a high-level programming language, in which a programmer is given the
opportunityto communicate with other programs in a uniform, high-level language. Furthermore, the programmer could explic
itly represent in the program (or 'agent’) the relationship with other program (or 'agent’), including the beliefs about the other
agentsand the obligations made to them. Our hypothesis was thatrsaokal-level’ design would provide a powerful abstraction
thatwould enable the analysis and even design of congjitsibuted systems. In addition to such coordination via high-level
modelingand communication, we were interestedlimbal mechanisms that eliminate the need for explicit coordination in the
place.
DTIC
Coordination;Programming Languageg;aws; Computer Confemncing

19980004 128Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
An Analysis of Early Software Reliability Impr ovement Techniques
Leonard, John G., Air Force Inst. o#dh., USA; Nordgren, Ric K., Air Force Inst. cg¢h., USA; Dec. 1997; 78p; In English
Report No.(s): AD-A329810; AFIT/GSS/LAS/97D-1; No Copyrightafl: CASI; A05, Hardcopy; AO1, Microfiche

Thisresearch explores early life cycle software reliability prediction models or techniques to predict the reliability of software
prior to writing code, and a method for increasing or improving the reliability of software products early in the development life
cycle.Five prediction models and two development techniques are examined. Each model is statically analyzed in terms of avail
ability of data early in the life cycle, ease of data collection, and whether data is currently collected. One model and the two tech
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niguessatisfied those requirements and are further analyzed for their ability to predict or improve software raldtigitthe
researchersffer no significant statistical results of the modedbility to predict software reliabilitymportant conclusions are
drawnabout the cost and time savings of using inspections as a means of improving software réllabilggults indicate that

the current software development paradigm needs to be changed to Geaheoom Software Development Process for fixture
softwaredevelopment. This proactive approach to developing reliable software saves development and testing costs. One obvious
benefitof this research is that cost savings realized earlier in the software development cycle have a derhatiogdking

software development practices better and mdiaiesit.

DTIC

Softwae Reliability;Life (Durability); Performance Rediction; Qualitative AnalysisReliability Analysis

19980004136NERAC, Inc, Tolland, CT USA
Image Enhancement: Latest citations fom the INSPEC Database
Jun. 1996; In English, USA; Page count unavailable.
Report No.(s)PB96-858238Copyright Waived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning techniques used to enhance images. Fuzzy set and neural net techniques for
enhancing image quality are described. The use of wavelets, various filtering techniques, and genetic algorithms for optimal
enhancemerdre included. Applications of image enhanceniretthe medical, astronomical, and graphics fields are presented.
NTIS
Bibliographies;Astonomy;Genetic Algorithmstmage Enhancemenieural Nets\Wavelet Analysistmage Resolution

19980004148LNK Corp, Riverdale, MD USA
mist: Multispectral Image Similarity T ransformation Final Report
Apr. 1997; 35p; In English; Original contains color illustrations
Contract(s)/Grant(s): NAS5-32357
Report No.(s): NASA/CR-97-203902; NAS 1.26:203902; CON-97-083; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

This report describes work intended to aid in the problem of automatically registering two images of dissimilar type. The
algorithms implemented in the software attempt to determine a transformation from one image to another. This report also
describesedge extraction; line segmemttraction; determination of the rotation parameters; determination of the scale-parame
ters;determination of the translation parameters.
Derived from text
Imagery;Image Corelators;Image PocessingAlgorithms;Analogies

19980004153Tennessee State UnibDept. of Mechanical Engineerinjashville, TN USA
The Study of the Relationship between Rybabilistic Design and Axiomatic Design Methodologyolume 1 Final Report
Onwubiko,Chinyere, €nnessee State UniWSA; Onyebueke, Landofiennessee State UniWSA; Dec. 12, 1996; 188p; In
English
Contract(s)/Grant(s): NAG3-1479
Report No.(s): NASA/CR-97-206464; NAS 1.26:206464; No Copyrigh&ilACASI; A09, Hardcopy; A02, Microfiche

This program report is the final report covering all the work done on this project. The goal of this project is technology transfer
of methodologies to improve design process. The spatifectives are: 1. to learn and understand the Probabilistic design analy
sisusing NESSUS. 2. to assign Design Projects to either giradierate or graduate students on the application of NESSUS. 3.
to integrate the application of NESSUS into some selected senior level coutdasand Mechanical Engineering curricula.
4.to develop courseware in Probabilistic Desigh methodology to be included in a graduate level Design Methodology course. 5.
to study the relationship between the Probabilistic design methodology and Axiomatic design methodology
Derived from text
Design AnalysisiMechanical EngineeringStructural EngineeringTechnology fansfer

19980004560National Inst. of Standards andchnology Applied and Computational Mathematics DBoulder CO USA
Proposed Softwae Test Service for Special Functions

Lozier, D. W, National Inst. of Standards andchinology USA; Oct. 1996; 15p; In English

Report No.(s): PB97-159453; NISTIR-5916; No Copyrightaifs CASI; A03, Hardcopy; A01, Microfiche

200



This report provides a proposal to develop a software test service at the National Institute of Standacisnahohy for
use in testing the accuracy, or numerical precision, of mathematical software for special functions. The service would use the
World Wide WeDb to receive tesequests and return test results. It is hoped that such a service will be useful to anyone who uses
special functions in physics or other applications, and that it will stimulate the interest of applied mathematicians who are inter
ested in the computation of special functions as well as computer scientists who are inteiestedtive uses of the Internet.
NTIS
Errors; Evaluation;Examination;Computerized Simulation

19980004695Sandia National LahsAlbuquerque, NM USA
Success story in softwar engineering using NIAM (Natural language Information Analysis Methodology)
Eaton,S. M., Sandia National Labs., USA; Eaton, D. S., Sandia National Labs., USA; Oct. 1898 English; Inforum 1996,
24-25Apr. 1996, Oak Ridge, TN, USA
Contract(s)/Grant(s): DE-AC04-94AL-85000
ReportNo.(s): SAND-95-2137C; CONF-960466-5; DE96-009786; No CopyrigiajlAlssuing Activity (Natl Bchnical Infor
mationService (NTIS)), Microfiche

To createan information system, we employ NIAM (Natural language Information Analysis Methodology). NIAM supports
the goals of both the customer and the analyst completely understanding the information. We use the customer’s own unique
vocabularycollect real examples, and validate the information in natural language sentences. Examples are discussed from a suc
cessfullyimplemented information system.
DOE
Information Systemdyatural Language (Computers)

19980004 777Saclay Research Centf@if-surYvette, France
Geometrical primitives reconstruction from image sequence in an interactive context
Monchal,L., Saclay Research Centre, France; AuBnaclay Research Centre, France; 1995; 8p; In English; 8th; International
Conferenceon Image Analysis and Processing, 13-15 Sep. 1995, San Remo, Italy
ReportNo.(s): CEA-CONF-12146; CONF-9509437; DE97-620926; No CopyrighdilACASI; A02, Hardcopy; A01, Micro
fiche; US Sales Only; US Sales Only

We propose a method to recover 3D geometrical shape from image sequence, in a context of man machine co-operation. The
humanoperator has to point out the edges of an objetttarirst image and choose a corresponding geometrical model. The algo
rithm tracks each relevant 2D segments describing surface discontinuities or lithiesintages. Then, knowing motion of the
camera between images, the positioning and the size of the virtual object are deduced by minimising a function. The function
describes how well the virtual objects is linked to the extracted segments of the sequence, its geometrical model and pieces of
informationgiven by the operator
DOE
Three Dimensional Model$mage PocessingiTechnologies

19980004797Sandia National LahsAlbuquerque, NM USA
A virtual universe utilizing haptic display
Anderson, T., Sandia National Labs., USA; [1996]; 4p; In English; Phantom User’s Group Workshop, 27-30 Sep. 1996, Cam-
bridge,MA, USA
Contract(s)/Grant(s): DE-AC04-94AL-85000
ReportNo.(s): SAND-96-2838C; CONF-9609299-1; DE97-001386; No CopyrighdilAssuing Activity (Natl Bchnical Infor
mationService (NTIS)), Microfiche

This paper summarizes a virtual reality universe application in which a user can travel between four virtual worlds through
theuse of haptibuttons. Each of the worlds demonstratefetéht aspects of haptic rendering which together create a wide base
for force feedback &cts. Specifics of the rendering algorithms will be discussed along with possible uses and modifications for
otherreal-life applications.
DOE
Computerized SimulationMjrtual Reality; Scientific Vsualization; Three Dimensional Models
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19980005121Rochester Uniy Dept. of Computer SciencRY USA
Using Peer Support to Reduce Fault-dlerant Overhead in Distributed Shaed Memories
Hunt, G. C., Rochester UnjWUSA; Scott, M. L., Rochester UnjlUSA; Jun. 1996; 16p; In English
Contract(s)/Grant(s): N00014-92-J-1801
Report No.(s): AD-A329899; TR-626; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

We present a peer logging system for reducing peformance overhead in fault tolerant distributed shared memory systems.
Our system provides fault tolerant shared memory using individual checkpointing and rollback, Peer logging logs DSM modifica
tion messages to remote nodes instead of to local digkpréent results famplementations of our fault tolerant technique using
simulations of both TreadMarks, a software only DSM, and Cashmere, a DSM using memory mapped hardware. We compare
simulationswith no fault tolera nce to simulations with local disk logging and peer loggiagrégent results showing that fault
tolerantTreadmarks can be achieved with an average of 17 percent overhead for peer loggilspp¥&sent results showing
that while almost anipSM protocol can be made fault tolerant, systems with localized DSM page meta-data have much lower
overheads.
DTIC
Distributed MemoryMemory (ComputersProtocol (Computers)

19980005133Aerospace CorpEngineering andéchnology GroupEl Segundo, CA USA
SDVS Final Report 1994
Marcus, L. G., Aerospace Corp., USA; Sep. 30, 1994; 31p; In English
Contract(s)/Grant(s): F04701-93-C-0094
Report No.(s): AD-A329901; PR-94(4778)-3; No Copyright;vail: CASI; A03, Hardcopy; A01, Microfiche

The purpose of the State Deltarification System (SDVS) project is to address some of the inadequacies of the currently
popularcertification and analysis methods (e.g. testing, simulation, and design walkthroughs) for assuring the correcmess of
putersystems. This ongoingfeft has primarily focused on developing a theoretical framework and software tools for the formal
verification of computer systems. SDVS is an automated system to help write and check proofs of the correctness of computer
systems with respect to formal specifications.
DTIC
ComputersProgram \érification (Computers)

19980005207Consiglio Nazionale delle Ricerghest. di Analisi dei Sistemi ed Informatiddome, lItaly
Generalized Pioduction Rules as a Basis for Intergrating Active and Deductive Databases
Palopoli, L., Consiglio Nazionale delle Ricerche, Italy; Torlone, R., Consiglio Nazionale delle Ricerche, Italy; 1994; 23p; In
English
ReportNo.(s): PB96-152582; Copyrightalved; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

We address the problem of providing a unified linguistic framework for integrating in a database environment active rules,
which allow the specification dadictions to be executed whenever certain events take place, and deductive rules, which allow the
specification of deductions in a logic programming style. In this paper, we present a rule-based language with an event-driven
semanticghat allows the programmers to exprbsth active and deductive computations. The language is based on a new notion
of productionrule whose déct is both a change of state and an answer to a.dyeuging several examples, we show that this
simple language schema allows us to uniformly define different computations on data, including compleniatiations,
deductiveevaluations andctive rule processing. &\also describe the architecture of a preliminary implementation of the lan
guage.
NTIS
Object-Oriented Rsgramming;Data Base Management Systemdaptive Contl

19980005236National Inst. of Standards andchnology Manufacturing Systems Integration DiGaithersbug, MD USA
Industrial Need: Production System Engineering Integration Standards
Mclean,C. R., National Inst. of Standards aretfinologyUSA; Leong, S. K., National Inst. of Standards aadhhology USA;
May 1997; 40p; In English
Report No.(s): PB97-196836; NISTIR-6019; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche
This document describes the resulttfase | Needs Analysis of the Production Systems Engineering component of the Pro
ductionand PDM Project within SIMA. It identifies and documents the industry need, technical specifications to be developed,
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potentialcollaborators, and proposed technical approach, a manufacturing scenario for this project. It also degeldtéemithe
shipsbetween the proposed project, the SIMA Reference Architecture, other projects, and existing standards activities.
NTIS

Production EngineeringSystems Engineering

19980005239Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Calibration and Validation of the Checkpoint Model to the Air Force Electonic Systems Center Softwag Database
Shrum, Thomas C., Air Force Inst. aéch., USA; Sep. 1997; 144p; In English
Report No.(s): AD-A329908; AFIT/GCA/LAS/97S-7; No Copyrighyall: CASI; A07, Hardcopy; A02, Microfiche

Thisresearch ébrt focused on the calibration and validation of CHECKPOINFsibn 2.3.1, a computerized software cost
estimating tool, to the USAF Electronic Systems Center (ESC) software database. This thesis is a direct follow-on to a 1996
CHECKPOINT study at the Air Force Institute of Technology, which successfully calibrated and validated CHECKPOINT to
the SMC software database. While this research generally parallels the methodology in the aforementioned study, it offers
advancements in the CHECKPOINT calibration and validation procedure, and it refines the data stratification process and the
statisticalanalyses employed. Aftstratifying the ESC software database into ten usable data sets, the author calibrated and vali
datedthe CHECKPOINT model on each data set. Although the results of this study exhibited occasional improvements in estimat
ing accuracy for both the calibration and validation subsets, the model generally failed to satisfy the accuracy criteria used to assess
overall calibration success and estimating accuracy (MMRE less than 0.25 and PRED(0.25) greater than 0.75). Thus, the CHECK
POINT model was not successfully calibrated or validated to the 1997 version of the ESC database. The results of this study illumi
natethe need for complete, accurate and homogeneous data as a requirement for a successful calibration andfeatidation ef
DTIC
Softwae EngineeringComputer Pograms;Softwae Reliability

19980005339Technische Uniy Faculty of Aerospace Engineerjrigelft, Netherlands
Frequency Domain Identification of Multivariable State Space Models. Analysis Brcedures and Use's Guide
Sridhar,J. K., Technische Uniy NetherlandsSoijer M., Technische Uniy Netherlands; Breeman, J. Hechnische Uniy Neth
erlands;Mulder, J. A., Technische Uniy Netherlands; Dec. 1996; 240p; In English
ReportNo.(s): PB97-191787; MEMO-727; No Copyrightyal: Issuing Activity (Natl Bchnicallnformation Service (NTIS)),
Microfiche

Themain object of this study is the development and improvement of multiple input/multiple output algorithms for system
identificationin the frequency domain and the application to rotorcraft flight-data. In addition, these algorithms are to-be imple
mentedin personal computdrased software, using MAAB 4.2 for Windows. to validate the algorithms and the software, an
eighth order rigid body model for fully coupled rigid body dynamics of the BO-105 is identified and compared to the results
obtainedby the members of AGARD working group 18.
NTIS
Algorithms;Rotary Vihg Aircraft; BO-105 HelicopterComputer Pograms;System Identification

19980005342Argonne National LablL USA
Tools for the automatic differentiation of computer programs
Bischof,C., Agonne National Lab., USA; Griewank, A.,gemne National Lab., USA; [1995]; 6p; In English; International-Con
gresson Industrial and Applied Mathematics, 3-7 Jul. 1995, HamhBermany
Contract(s)/Grant(s): ¥81-109-eng-38
ReportNo.(s): ANL/MCS-P-608-0896; CONF-9507214-3; DE97-001991; No Copyrighsil:Assuing Activity (Natl Bchnical
InformationService (NTIS)), Microfiche

Automatic differentiation (AD) is a methodology for developing sensitivity-enhanced versions of arbitrary computer pro-
grams.In this paperwe provide some background information on AD and basic implementation issues for the design of general
purposeools that can deal with codes from #®RTRAN and C family address some frequently asked questions, and provide
pointersfor further study
DOE
Computer Pograms;FORTRAN;Automation;Differential EquationsSoftwae Developmentobls; Matrices (Mathematics)

19980005343Newcastle Uniy Dept. of Computing SciencBlewcastle, UK

Trade-Off between Cost and Reliability during the Design Phase
Burnett, R., Newcastle UniM\UK; Anderson, T Newcastle Uniy UK; Nov. 1995; 24p; In English
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ReportNo.(s): PB96-150180; TRS-534; Copyrightied (NASA); Avail: Issuing Activity (NatlTechnical Information Service
(NTIS)), Microfiche
The paper proposes a method for estimating the development cost of a software module, taking into accatti¢veltar
of reliability for that module. The objective is to establish a basis for a model to guide a primary fttzeteseén cost and reliabil
ity during the design phase of the development of a modular software system. The line of argument developed here is that the
operationateliability of a software module can be linkedthe efort spent during the testing phase a higher level of desired reli
ability will require more testing &jrt and, consequentlwill cost more. A decomposition technique is used to estimate the cost
of development, based on an estimate of the number of faults to be found and fixed in order to achieve the required reliability,
usingdata obtained from the requirement specificationkasirical data. The proposed model is easy to understand and suitable
for use by project managers.
NTIS
Computer Systems Desigbost Estimateskeliability

19980005356Newcastle Uniy Dept. of Computing SciencBlewcastle, UK
Using Metaobject Piotocols to Satisfy Non-Functional Requiements
Stroud, R. J., Newcastle UniWK; Wu, Z., Newcastle Uniy UK; Oct. 1995; 14p; In English
ReportNo.(s): PB96-150172; TRS-533; Copyridhiaived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)),
Microfiche

Traditionalapproaches to the realization of non-functional requirements such as dependability and distribution transparency
areusually not transparent to application programmers and thus increase the complexity of the system. tésieigt @plfroach
to implement a particular non-functional requirement involves application programmers in making changes to the system.
Achievinga clean separation betweitr® implementation of functional and non-functional requirements would reduce the com
plexity of the final system and thus enhance its maintainability and flexibilithe paperthe authors presents a metaobject proto
col approach to satisfying non-functional requirements that uses meta level programming techniques to make a clean separation
betweerfunctional and non-functional components, and thus makes it easier to revise the implementation of a pantifiuiar
tional requirement in order to meet new demands.
NTIS
Object-Oriented Rsgramming;Computer Systems Desidrault Tolerance

19980005375Argonne National LablL USA
Automatic differ entiation and numerical software design
Bischof,C. H., Agonne National Lab., USA; [1996]1f; In English; 7th; IFIP TC 2 WG2.5&king Conference, 8-12 Jul. 1996,
Oxford, UK
Contract(s)/Grant(s): V81-109-eng-38
ReportNo.(s): ANL/MCS-P-606-0896; CONF-9607161-2; DE97-001990; No Copyrighatl:Assuing Activity (Natl Bchnical
InformationService (NTIS)), Microfiche

Automaticdifferentiation (AD) tools cagenerate accurate andi@g&nt derivative code for computer programs of arbitrary
length.In some cases, howeyéne developer of the code to befeliéntiated may be required to provide additional information
to an AD tool to ensure the desired solutiore Mustrate these issues with noeientiable language intrinsics such as max()
in the context of computing the Euclidean norm and numerical integrators. In both cases, very little additional information is
requiredto ensure that AD computes the 'do-what-I-mean’ derivatives. In addition, the provision of such informatioit makes
easy to derive 'derivative- enhanced’ versions of these codes.
DOE
Softwae EngineeringComputer Pograms;Euclidean GeometnDifferential EquationsAutomation

19980005385Centro de Estudios Aplicados al Desarrollo NuglearHabana, Cuba

Using empirical peak shapes in the analysis of x-ray fluescence spectra

LopezTorres, E., Centro de Estudios Aplicados al Desarrollo Nydlzdra; \Aldez Fuentes, M., Centro de Estudios Aplicados
al Desarrollo NuclearCuba; 1997; 8p; In English

ReportNo.(s): CIEN-R-4-97; DE97-628847; Noopyright; Avail: CASI; A02, Hardcopy; A01, Microfiche; US Sales Only; US
SalesOnly
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A new code for engy dispersive x-ray spectrometry is presented. The pealkal@dation method is based on fitting the
multiplesusing empirical peak shape function. Element identification and several matrix correction procedures are iatluded. V
idationand quality assurance of the code results are discussed.

DOE
Spectrum Analysis Ray FluoescenceX Ray Sowes;X Ray Spectriscopy

19980005397Stanford Uniy, Dept. of Computer SciencBtanford, CA USA
Parallel ICCG on a Hierarchical Memory Multipr ocessor-Addessing the Tiangular Solve Bottleneck
Rothbeg, E., Stanford Uniy USA; Gupta, A., Stanford UniMUSA; Oct. 1990; 22p; In English
Report No.(s): PB96-151352; STAN-CS-90-1330; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

Theincomplete Cholesky conjugate gradient (ICCG) algorithm is a commonly used iterative method for sgjeisypglae
systemof equations. In this papewre study the parallel solution of sparse triangular systems of equations, the fivost a#fpect
of implementing the ICCG method on a multiprocessor. We focus on shared-memory multiprocessor architectures with deep
memory hierarchies. On such architectures we find that previously proposed parallelization approaches result in little or no
speedupThe reasoiis that these approaches cause significant increases in the amount of memory syistes ¢coahpared to
a sequential approach. Increases of as much as a factor of 10 on four processors were observed. In this paper we propose ne
techniguedor limiting these increases, including data remappings to increase spatial |oealitprocessor synchronization tech
niques to decrease the use of auxiliary data structures, and data partitioning techniques to reduce the amount of interprocessc
communicationWith these techniques, memory systenfitta$ reduced to as little as one sixth of its previous volume. Theresult
ing speedups are greatly improved as well, although they are still much less thamiindiscuss the factors that limit further
speedupsWe present both simulation results and results of experiments on an SGI 4D/340 multiprocessor
NTIS
ComputationiLinear Systemdylemory (ComputersMultiprocessing (Computersiparallel Processing (Computers)

19980005399NERAC, Inc, Tolland, CT USA
C++ Object-Oriented Languages (Latest citations fom the INSPEC Database)
May 1996; In English; Page count unavailable
Report No.(s): PB96-870829; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning the development and assessment of C++ based object-oriented languages
C++ is a powerful compiled language that provides support for object-oriented programming and is suitable for building large
complexsystems. References examine object-oriented simulators and simulation techniques for computer systems and networks
with complex interactions.dpics include C++ compilers, simulation of complex angdaystems of moving objects, dynamic
visualizationof object programs, and C++ class library for object management.
NTIS
C (Programming Language); Bibliographies; Object-Oriented Programming; Computer Networks; Complex Systems;
Compilers

19980005599NERAC, Inc, Tolland, CT USA
Software Copyright Protection (Latest citations fom the Computer Database)
May 1996; In English; Page count unavailable
Report No.(s): PB96-869961; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning national and international software copyright protection. Legal issues, laws,
andcopyright protection acts are discussed. Descriptions of disputes between specific vendors are jpegarissdies con
cerningsoftware piracy are covered in another bibliography
NTIS
Bibliographies;Copyrights;Computer Pograms

19980005620National Defence Research Establishméutielningen foer Ledningssystemtekniknkoeping, Sweden
Automatic Generation of a Graphical User Interface with BleUSE for the Command-Based Data Analysis System Cantor
AutomatiskGenerering av Grafiskt Anvaendargraenssnitt till Kommandostyrda Dataanalyssystemet Cantor melte&l SE
Mojtahed,V., National Defence Research Establishment, Sweden; Moraiattonal Defence Research Establishment,-Swe
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den;Sep. 1995; 19p; In Swedish
ReportNo.(s): PB97-101828; FOA-R-95-00172-3.4-SE; No Copyriga&il: Issuing Activity (Natl Bchnical Information Ser
vice (NTIS)), Microfiche

The authors investigated the possibility of usiegeUSE as a means for developing a graphical user interface for,Cantor
adata analysis system based on the relational model. The authors have also provided Cantor with a prototype of a graphical use
interfacein order to verify the authors’ theoretical results. In a second Phase of the authors’ studies they investigated the possibility
of automatically generating a graphical user interface for a commandpragedmlike Cantor The authors have concluded their
researctby evaluating the rationality of the automation procedure.
NTIS
Data PiocessingGraphical User InterfaceComputer Graphicsikelational Data Bases

19980005658Grand Accelerator National d’lons Lourd3aen, France
Dynamics of first order phase transitions and stochastic mean field appaches
JacquotB., Grand Accelerator National d’'lons Lourds, France; Guarnera, A., Grand Accelerator National d’lons Lourds, France;
Chomazp, Grand Accelerator National d’lons Lourds, France; ColokhaGrand Accelerator National d’lons Lourds, France;
1995;16p; In English
Report No.(s): GANIL-P-95-12; DE97-626092; No Copyrightaik US Sales OnlyMicrofiche

Thedynamics of liquid-gas first-order phase transitions are studied. On the basis of exact numerical simulations performed
on a 2D classical gas well inside its spinodal region, it is shown that the early drop foiendtiorinated by the most unstable
zero-sound modes. This allows to simulate the dynamics of the spinodal decomposition using the recently developed stochastic
mean-fieldapproaches. Finallyt is discussed how this result canebgéended to provide a first microscopic description of the
spinodal decomposition of quantum-fluids.
DOE
Computerized Simulatiof®hase TansformationsStochastic RicessesDecompositionZeto Sound

19980005718NERAC, Inc, Tolland, CT USA
Application Generators (Latest citations from the INSPEC Database)
May 1996; In English; Page count unavailable
Report No.(s): PB96-870456; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the use of application generators as computer software development tools.
Citations discuss application generators used by programmers, systems analysts, and end users in specific environments. Th
effectson productivity in business and industry are examined.
NTIS
Bibliographies;Computer Pogramming;Productivity

19980005857NERAC, Inc, Tolland, CT USA
Computer Integrated Manufacturing: Monitoring and Fault Diagnosis. (Latest citations from the INSPEC Database)
Oct. 1996; In English; Page count unavailable.
Report No.(s): PB97-850184; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning monitoring and fault diagnosis technology used in computer integrated
manufacturing CIM). References discuss flexihieanufacturing systems, knowledge-based and online diagnosis, computerized
and intelligent monitoring systems, Petri nets, animated graphical simulation, and integrated reliability analysis. CIM system
designdor use in electronics, semiconductor manufacturing, automobile, and garment industries are reviewed. $0&88ains
citationsand includes a subject term index and title list.)
NTIS
Bibliographies;Error Analysis;Computer Aided Manufacturing/lonitors

19980005862NERAC, Inc, Tolland, CT USA

Handwriting Recognition by Computers: Theory and Fundamentals (Latest citations fsm the INSPEC Database)
May 1996; In English; Page count unavailable

Report No.(s): PB96-870290; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
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The bibliography contains citations concerning the fundamentals and theoretical aspects of computer recognition of hand
written characters, words, and signatures. Citations discuss online and interactive recognition, cursive handwriting, signature veri
fication, fuzzy recognition, neural networks, Markov models, and wavelet transforms. Applications in postal automation, law
enforcementcomputer securityand handwritten forms are examined.

NTIS
Bibliographies;Computer Information Securityzaw (Jurisprudence)Signatues; Handwriting; Wavelet AnalysisComputers

19980006139Woods Hole Oceanographic Inshpplied Ocean Science and Engineerikidh USA
Transform Texture Classification
Tang, Xiaoou, Wods Hole Oceanographic Inst., USA; Jun. 1996; 167p; In English
Contract(s)/Grant(s): N0O0014-93-1-0602; N00014-96-1-5028
Report No.(s): AD-A330226; WHOI-97-06; No Copyrightyall: CASI; A08, Hardcopy; A02, Microfiche

This thesis addresses the three major components of a texture classification system: texture image transform, feature extrac
tion/selectionand classification. For the first component, a unique investigation of texture analysis, drawing on an extensive sur
vey of existing approaches, defines the interrelations among 11 types of texture analysis methods. A novel unification of the
differentmethods defines a framework of transformation and representation in which three major classes of transform matrices
capture texture information of increasing coherence length: the spatial domain method (co-occurrence), the micro-structural
method(run-length), and the frequency multichannel method (Fourier spectrum). For the second system compapelyt, we
the Karhunen-Loeve fensform (KIT) directly to the transform matrix to extract a vector of dominant features, optimally preserv
ing texture information in the matrix. This approach is made possible by the introduction of a novel Multi-level Dominant Eigen
vector Estimation (MDEE) algorithm, which reduces the computational complexity of the standard KLT by several orders of
magnitude. Experimental results of applying the new algorithm to the three transform matrix classes show a strong increase in
performance. Using the same MDEE algorithm, the three extracted feature vectors are then combined into a more complete
descriptionof texture images. The same appro&céiso us ed for a study of object recognition, where the combined vector also
include granulometric, object-boundary, and moment-invariant features. The plankton object recognition experiments use a
LearningVector Quantization Q) neural-net classifier to achieve superior performance on the highly non-uniform plankton
databaseBy introducing a new paralleMQ learning scheme, the speed of network training is dramatically increased.
DTIC
Image PocessingNeural Nets;Textues; Pattern RecognitionData BasesFourier Transformation;Wavelet Analysis

19980006274Rutherford Appleton LabDept. for Computation and Informatio@hilton, UK
The Design and Use of Algorithms for Permuting Large Entries to the Diagonal of Sparse Matrices
Duff, lain S., Rutherford Appleton Lab., UK; Kostdacko, Rutherford Appleton Lab., UK; Na&W97; 12p; In English; Copy
right; Avail: Issuing Activity (CLRC, Rutherford Appleton Lab., Chilton, Didcot, Oxfordshire, DB@X, UK), HardcopyMi-
crofiche

We consider techniques for permuting a sparse matrix so that the diagonal of the permuted matrix has enfeiedsblate
value.We discuss various criteria for this and consider their implementation as computer codesniidicate several cases
where such a permutation can be useful. These include the solution of sparse equations by a direct method and by an iterative
techniqueWe also consider its use in generating a preconditioner for an iterative methsee Wat the &dct of these reorder
ingscan be dramatic although the best a priori strategy is by no means clear
Author
Matrices (Mathematics)Algorithms;Permutations; Iterative Solution

19980006282National Inst. of Standards andchnology Intelligent Systems DiyGaithersbuy, MD USA
Findings and Recommendations for a Softwar Development Pocess
Messinak., National Inst. of Standards angchnology USA; Coombs, D., National Inst. of Standards aechfiology USA,;
Michaloski,J., National Inst. oStandards andeEhnology USA; ProctorF, National Inst. of Standards andchnology USA,;
ShacklefordW., National Inst. of Standards andchinology USA; Mar 1997; 27p; In English
Report No.(s): PB97-157978; NISTIR-5989; No Copyrightaifs CASI; A03, Hardcopy; A01, Microfiche

Researchers in the Intelligent Systems Division (ISD) at the National Institute of Standards and Technology frequently
developsoftware-intensive advanced prototype systems with application in manufaemdmigfense. The Software Develop
ment Process Project was initiated within ISD to assess the current state of software development praotitesaadourse
for improvement. This paper summarizes the findings of the team that was assembled to perform this investigation. Issues dis
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cussedange from development tools and infrastructure to division-wide software life cycle process definition. A brief set of rec
ommendationsgs presented at the conclusion.

NTIS

Computer Pogramming;Manufacturing;Softwae Engineering

19980006300Computer Sciences Corfanham, MD USA
IUE Data Analysis Software for Personal Computers
Thompson, R., Comput&ciences Corp., USA; Caplingdr, Computer Sciences Corp., USA; Taylor Computer Sciences
Corp.,USA; Lawton , R Computer Sciences Corp., USA; Afiit, 1996; 6p; In English
Contract(s)/Grant(s): NAS5-32629
ReportNo.(s): NASA/CR-97-203903; NAS 1.26:2039@3AN-4121; No Copyright; @ail: CASI; A02, Hardcopy; A01, Micro
fiche

This report summarizes the work performed for the program titled, "IUE Data Analysis Software for Personal Computers”
awardedunder Astrophysics Data Program NRA 92-OSSA-15. The work performed was completed over a 2-year period starting
in April 1994. As a result of the project, 450 IDL routines and eight database tables are now available for distribution for Power
Macintoshcomputers and Personal Computers runnitigddivs 3.1.
Author
Astiophysics;Computer Systems &grams;Data Bases|UE; Computer Pograms
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COMPUTER SYSTEMS

Includes computer networks and special application computer systems.

19980003963NERAC, Inc, Tolland, CT USA
Massively Parallel Computers. (Latest citations fom the INSPEC Database)
Nov. 1996; In English; Page count unavailable.
Report No.(s): PB97-851828; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the architecture, development, and performance of massively parallel com
puters.References review parallel languages, compilers, algorithms, programming, and procepgagndlude input-output
programs, large throughput interconnection, operating system supports, selection operators, vector routing, and computational
complexity.Computational applications in physics, chemidtiglogy, and engineering are examined.
NTIS
Bibliographies;Hardware; Parallel Processing (Computershlgorithms;Mathematical Models

19980004122lllinois Inst. of Tech, Chicago, IL USA
Improving the Quality and Impact of DOD Reseach Through Enhancement of the Computing Infrastructue at lllinois
Institute of Technology Final Report 1 Jun. 1994 - 31 May 1997
Sep. 15, 1997; 15p; In English
Contract(s)/Grant(s): NO0014-94-1-0885
Report No.(s): AD-A330485; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

This report describes the projects developed and implemented with support from Grant 'Improving the Quality and Impact
of DOD Research through Enhancement of the Computing Infrastructure at lllinois Institetehoblbgy. The report covers
the period from June 1, 1994 to May 31, 1997. The three years of this project focused on implementing the plans described in the
original proposal and improved by a series of faculigklForces during the first year of the projaudler the supervision of a
Steering Committee. Regular meetings of the Steering Committee throughout the grant period resulted in the modifications of
a number of decisions to better serve the needs of the university in the face of changing conditions. All of the work performed
underthis grant is described herein in the eleven key topics of the proposal. Théub@iy has allowed IIT to implement many
newcomputerelated programs, furnish new laboratories with state-of-the-art equipment, substantially upgrade nearly all existing
computeraboratories, and ultimately improve curricula. This funding has also provided exteasipas-wide Ethemet hard
wareand wiring to all buildingsand combined with the other software and hardware acquisitions, this has allowed IIT to-dramati
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cally improve computer and network service®tmcampus and remote students and faculty and also to incregees€&nce in
communityprograms and distance learning and research.

DTIC

Computer NetworkdResouces Management

19980004579Patent and rademark Cffce, Washington, DC USA
Information T echnology Pogram Recovery Plan (USA Patent and fademark Office)
Nov. 1995; 56p; In English
Report No.(s): PB96-150974; No Copyrighyjal: CASI; A04, Hardcopy; A01, Microfiche
Topicsconsidered include: System Operations; System Development; Goals, Strategies and Future Directions; and System
Developmenaind Maintenance Acquisition.
NTIS
Automation;Information Managemen®atents

19980004589Sandia National LahsAlbuquerque, NM USA
Performance modeling of network data services
Haynes, R. A., Sandia National Labs., USA; Pierson, L. G., Sandia National Labs., USA; Jan. 1997; 15p; In English
Contract(s)/Grant(s): DE-AC04-94AL-85000
Report No.(s): SAND-94-2594; DE97-003147; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

Networksat major computational ganizations are becoming increasingly complex. ifitreduction of lage massively par
allel computers and supercomputers with gigabyte memories are requiring grebggeater bandwidth for network data trans
fersto widely dispersed clients. For networks to provide adequate data transfer services to high performance computers and remote
usersconnected tohem, the networking components must be optimized from a combination of internal and external performance
criteria. This paper describes research done at Sandia National Laboratories to model network data services and to visualize the
flow of data from source to sink when using the data services.
DOE
Bandwidth;Massively Parallel RicessorsParallel ComputersParallel Processing (Computersgupercomputers

19980004698Newcastle-uponyine Univ, Dept. of Computing SciencBlewcastle, UK
Fault-Tolerant Group Communication Protocols for Asynchronous Systems
deAraujo Macedo, R. J., Newcastle-upom& Univ, UK; Sep. 1995; 167p; In English
ReportNo.(s): PB96-150024; TRS-524; Copyrighakked (NASA); Avail: Issuing Activity (NatiTechnical Information Service
(NTIS)), Microfiche

It is widely accepted that group communication (multicastypisveerful abstraction that can be used whenever a collection
of distributed processes co-operate to achieve a common goal such as load-sharing of fault-tolerance. Due to the uncertaintie:
inherent to distributed systems (emerging from communication and/or process failures), group communication protocols have
to face situations where, for instance, a sender process fails when a multicast is underway or where messafgreftosemiifers
arrive in an inconsistent order at different destination processes. Further complications arise if processes belong to multiple
groups.
NTIS
CommunicatioNetworks;Fault Tolerance;Synchonism;Computer Network€?rotocol (Computers)MessagesDistributed
Processing

19980004828NASA Lewis Research Cenjetleveland, OH USA
Parallel ALLSPD-3D: Speeding Up Combustor Analysis Ya Parallel Processing
Fricker,David M., NASA Lewis Research Cenfa&ySA; Jun. 1997; 10p; In English; 33rd; 33rd Joint Propulsion Conference and
Exhibit, 6-9 Jul. 1997, Seattle, AYUSA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
ReportNo.(s): AD-A330109; NASA-TM-107489; NAS 1.15:107489; ARL-MR-369; No CopyrighgilA CASI; A02, Hardce
py; AO1, Microfiche

The ALLSPD-3D Computational Fluid Dynamics code for reacfiogs simulation was run on a set of benchmark test cases
to determine its parallel ffiency. These test cases included non-reacting and reacting flow simulations with varying numbers
of processors. Also, the tests explored tlieat$ of scaling the simulation with the number of processors in addition to distributing
aconstant size problem over an increasing numbpraafessors. The test cases were run on a cluster of IBM RS/60000 Model
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590workstations with ethernet aridiTM networking plus a sharedemory SGI Power Challenge L workstation. The results indi
catethat the network capabilities significantly influence the paralfediency; i.e., a shared memory machine is fastest ard A
networking provides acceptable performance. The limitations of ethernet greatly hamper the rapid calculation of flows using
ALLSPD-3D.

DTIC

ComputationaFluid Dynamics;Parallel Processing (Computersfomputer Systems &grams;Efficiency

19980005379Newcastle Uniy Dept. of Computing SciencBlewcastle, UK
Non-Pure Nets and Their Tansition Systems
Pietkiewicz-Koutny M., Newcastle Uniy UK; Yakovley A., Newcastle Uniy UK; Sep. 1995; 19p; In English
ReportNo.(s): PB96-150123; TRS-528; Copyrighiaived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)),
Microfiche

This paper extends the theory of regions within a set-theoretic framework, to accomodate thfenclagsure nets and their
transitionsystems. Those are called semi-elementary nets and semi-elementary transition systems, re3jpecisty motiva
tion of such an extension is practical: the need to model asynchronous hardware structures, where certain events happen only whe
some conditions (these are called co-conditions) are true but without changing the state of these conditions. One of the applications
of this theory is synthesis of Petri net modedsn state-based specifications. As an example, the authors present a Petri net model
of control of a counterflow pipeline for Sproull's asynchronous processor. This control was originally specified as a transition
systemwhich did not satisfy elementarity axioms of Nielsen, et. al.
NTIS
Petri Nets;Pipelining (Computers)

199800056 70Newcastle Polytechni®©ept. of Computing SciencBlewcastle-uponyine, UK
Management of Object-Oriented Action-Based Distributed Pograms series
Buzato, L. E., Newcastle Polytechnic, UK; Sep. 1995; 216p; In English
ReportNo.(s): PB96-150081; TRS-523; Copyrighiaived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)),
Microfiche

This thesis addresséise problem of managing the runtime behavior of distributed programs. The thesis of this work is that
managemeris fundamentally an information processamgivity and that the object model, as applied to action-based distribution
systemsand databasgystems, is an appropriate representation of the management information. In this approach, the basic con
ceptsof classes, objects, relationships and atomic transition systems are used to form object models of distributed pregrams. Dis
tributedprograms are collections of objects whose methods are structured using atomic actions, i.e., atomic transactions. Object
modelsare formed of two submodels, each representing a fundamental aspect of a distributed program. The structural submodel
represents: static perspective of the distributed program, and the control submodel represents a dynamic perspective of it. Struc
tural models represent the progranebjects, classes and their relationships. Control models represent the wrodpant’states,
eventsguards and actions - a transition system. Resolution of queries on the distributed grogjach'model enable the man
agemensystem to control certain activities of distributed systems.
NTIS
DistributedParameter Systembformation Managemen®un Tme (Computers)Active Contol; Data PiocessingManage-
mentinformation System®bject-Oriented Rsgramming

19980006289San Diego Supercomputer Centean Diego, CA USA
Intelligent Metacomputing Testbed (Distributed Object Computational Testbed (DOCT)) Quarterly Report, Jul. - Sep.
1997
Genetti, Jon, San Diego Supercomputer Center, USA; Moore, Reagan, San Diego Supercomputer Center, USA; Marciano,
Richard,San Diego Supercomputer CentdBA; Oct. 13, 1997;1p; In English
Contract(s)/Grant(s): ARPOrder D570
Report No.(s): AD-A330408; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

The Distributed Object Computatiore$tbed (DOCT) has two principal goals: the demonstration of an object computation
environmenthat supports distributed processing ofiéaarchived data sets and the demonstration of support for electronic sub
missionand processing of complex documents and patent applications for the U.S. Pateatlanthilk Cice (USPTO). The
infrastructure that is being integratedcteate this testbed includes archival storage systems, databases, an object computation
system, document management systems, and intelligent agents that support the patent application workflow. The resulting
technologieshould also apply to the information needs of ottgmncies, such as the National Science Foundation, the National
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Institutes of Health, the Nuclear Regulatory Commission, the Environmental Protection Agency (EPA), the Department of
Energy,and the Department of Defense.

DTIC
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Includes feedback and control theory, artificial intelligence, robotics and expert systems. For related information see also 54 Man/
System Technology and Life Support.

19980003910NERAC, Inc, Tolland, CT USA
Hopfield Neural Networks. (Latest citations from the INSPEC Database)
Nov. 1996; In English; Page count unavailable. Supersedes PB96-856778.
Report No.(s): PB97-851778; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

Thebibliography contains citations concerning the design, development, evaluation, and applications of Hopfield nieural net
works. Citations discuss various types of networks, Hopfield models, pagteognition, image reconstruction and segmentation,
optimizationand control, and simulation systems. Applications are examined, including power system analysis andarahtrol,
written character recognition, communications traffic control, travelling salesman problems, speech recognition, and missile
guidance.
NTIS
Bibliographies;Artificial Intelligence;Pattern RecognitioniNeural Nets

19980004089Technische Uniy Faculty of Bchnical Mathematics and Informati@elft, Netherlands
Deadbeat Contollability for Structur ed Linear Systems
vander Wude, J., &chnische Uniy Netherlands; Now6, 1996; ISSN 0922-5641; 13p; In English
Report No.(s): PB97-208284; Rept-96-146; Copyrighivad; Avail: CASI; A03, Hardcopy; A01, Microfiche

In this note the authors study structured discrete time systems. The authors assume that they know whicthergyigtem
matricesare nonzero. The authors refer to these entries as free parafietesisithors say that the system is generically deadbeat
controllableif it is deadbeat controllable for almost all possible free parameters values. Here deadbeat controllabilttyameans
everyinitial state can be steered to the zero state in a finite number of step by means of an appropriate sequence of controls anc
for almost all means for all except for those in some proper algebraic variety. In this note the authors present a graph theoretic
conditionfor a structured system to be generically deadbeat controllable.
NTIS
Linear SystemsGraph TheoryControllability

19980004090Technische Uniy Delft, Netherlands
Tracking Control of a Piezo-Actuated Tanslation Stage
Adriaens J.M. T. A., Technische Uniy Netherlands; Banning, R.e@hnische Uniy Netherlands; dekoning,.W., Technische
Univ., Netherlands; 1996; ISSN 0922-5641; 23p; In English
Report No.(s): PB97-208292; Rept-96-152; Copyrighivad; Avail: CASI; A03, Hardcopy; A01, Microfiche
Using a Scanningunneling Microscope (STM) atomic resolution pictures stiace can be made. Cleatlye required
STMtip displacements are extremely small. Furthermore, high quality pictures require extremely accurate tracking ef the refer
ence path. The uncoupled XY stage driven by Piezo Electric Actuators (PEAS) enables sub-angstrom displacements. Position
measurementare obtained by means of capacitive sensors. The main problem in controlling the tip movémedPEAs hyster
esis.The authors considered 1-dimensional positioning. In a simple state space model of the translation stage and the PEA, the
hysteresiss represented by a tfential equation (dynamic hysteresis). The model is applicable for elongations smaller than satu
ration. The problem of trajectory tracking has been solved by means of input-output linearization and pole-p&ceuiations
with system and measurement noise added to the equations show good tracking.behavior
NTIS
Actuators;Electron MicroscopesElectron Tunneling;Hysteesis;Active Contol; Piezoelectric fansducers
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19980004568California Univ, Electronics Research LaBerkeley CA USA
Tools for Nonlinear Control Systems DesignFinal Report
Sastry S. S., California Uniy USA; Nov 23, 1997; 126p; In English
Contract(s)/Grant(s): NAG2-243
Report No.(s): NASA/CR-97-206495; NAS 1.26:206495; UCB/ERL-M-97/83; No Copyright; Avail: CASI; A07, Hardcopy;
A02, Microfiche

This is a brief statement of the research progress made on Grant NAG2-243 titled "Tools for Nonlinear Control Systems
Design”,which ran from 1983 till December 1996. The initial set of Pls on the grant were C. A. [IedodPolak and myself
(for 1983). From 1984 till 1991 Desoer and | were the Pls and finally | was the sole PI from 1991 till the end of 1996. The project
hasbeen an unusually longstanding and extremely fruitful partnershipnvaitty technical exchanges, visits, workshops and new
avenue®f investigation begun athis grant. There were student visits, long term.visitors on the grant and many interesting joint
projects.n this final report | will only give a cursory description of the technical work done on the grant, since there was a tradition
of annual progress reports and a propéwathe succeeding yedrhese progress reports cum proposals are attached as Appendix
A to this report. Appendix B consists of papers by me andtogents as co-authors sorted chronologicéllyen there are muiti
ple related versions of a papsuch as a conference version and journal version they are listed togpgrendixC consists of
papershy Desoer and his students as wellsadd’ publications by other researchers supported on this grant similarly chrenologi
cally sorted.
Author
Control Systems DesigiNonlinear Systems

19980004571INERAC, Inc, Tolland, CT USA
Neural Networks: Applications (Latest citations from Conference Papers Index)
Oct. 1996; In English; Page count unavailable
Report No.(s): PB97-850770; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
Thebibliography contains citations concerning the design and development of neural networks for applications in industries
andsciences. Citations discuss applications in earth sciences, medical diagnostics, chemical engineering, systems eontrol, infor
mationsciences, and character recognition. (Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Neural NetsBibliographies

19980004676NERAC, Inc, Tolland, CT USA
Advanced Intelligent Networks (AINs). (Latest citations fom the INSPEC Database)
Sep. 1996; In English; Page count unavailable.
Report No.(s): PB96-873716; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

Thebibliography contains citations concerning artificial intelligence technology for use in the development of advanced tele
communications, service management, and customized service networks. Topics include intelligent architecture, intelligent
peripheralsservice creation environments, distributed artifisié¢lligence, advanced wireless communication, and human com
puterinteraction in AINs. Advanced mobile communication, freephone, and universal personal telecommunication are explored.
(Containsb0-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;Communication Network3echnology UtilizationAtrtificial Intelligence

19980004719Sandia National LahsAlbuquerque, NM USA
Use of artificial neural networks for analysis of complex physical systems
Benjamin,A., Sandia National Labs., USA; Altman, B., Sandia National Labs., USA; OGorman, C., Sandia National Labs., USA;
RodemanR., Sandia National Labs., USA; Paezl T Sandia National Labs., USA; [1996]; 21p; In English; 30th; Annual Hawaii
InternationalConference on System Sciences, 7-10 Jan. 198ife&VHI, USA
Contract(s)/Grant(s): DE-AC04-94AL-85000
ReportNo.(s): SAND-96-1861C; CONF-9702-2; DE96-014025; No CopyrightyAil: Issuing Activity (Natl Bchnical Infor
mationService (NTIS)), Microfiche

Mathematicamodels of physical systems are used, among other purposes, to improve our understanding of the behavior of
physical systems, predict physical system response, and control the responses of systems. Phenomenological models are fre
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guently used to simulate system behavior, but an alternative is available - the artificial neural network (ANN). The ANN is an
inductive,or data-based model for the simulationrgfut/output mappings. The ANN can be used in numerous frameworks to
simulatephysical system behaviokNNs require training data to learn patterns of input/output beharidronce trained, they

can be used to simulate system behavior within the space where theyave@. They do this by interpolating specified inputs
amongthe training inputs to yield outputs that are interpolatmfirsMing outputs. The reason for using ANNs for the simulation

of system response is that they provide accurate approximations of system behavior and are typically mufitienttieaef
phenomenologicahodels. This diciency is very important in situations where multiple response computatiensquired, as

in, for example, Monte Carlo analysis of probabilistic system response. This paper describes two framevhicksae have
usedANNSs to good advantage in the approximate simulation of the behavior of physical system response. These frameworks are
thenon-recurrent and recurrent frameworks. It is assumétkse applications that physical experiments have been performed

to obtain data characterizing the behavior of a system, or that an accurate finite element model has been run to establish syster
responseThe paper provides brief discussions on the operation of ANNs, the operation offerentlifypes of mechanical sys
tems,and approaches to the solution of some special problemscihatin connection with ANN simulation of physical system
responseNumerical examples are presented to demonstrate system simulation with ANNSs.

DOE
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19980004778Saclay Research Centf@if-surYvette, France
Passive hybrid force-position contiol for tele-operation based on eal-time simulation of a virtual mechanism
Joly, L., Saclay Research CentFgance; Andriot, C., Saclay Research Centre, France; 1995; 8p; In English; 7th; International
Conference on Advanced Robotics, 20-22 Sep. 1995, Saint Feliu de Guixols, Spain
ReportNo.(s): CEA-CONF-12145; CONF-9509436; DE97-620925; No CopyrighdilACASI; A02, Hardcopy; A01, Micro
fiche; US Sales Only; US Sales Only

Hybrid force-position control aims at controlling position and force in separate directions. It is particularly useful to perform
certainrobotic tasks. In tele-operation context, passigtymportant because it ensures stability when the system interacts with
any passive environment. In this papee propose an original approach to hybrid force-position control of a force reflegéng
robot system. It is based on real-time simulation of a virtual mechanism corresponding to the task. the resulting control law is
passive Experiments on a 6 degrees of freedom tele-operation system consisting in following a bent pipe undeosguéral
modesvalidate the approach.
DOE
Control Theory;Robotics;Robots;Robot Contol

19980004902NERAC, Inc, Tolland, CT USA

Piezoelectric Actuators. (Latest citations from the INSPEC Database)

Oct. 1996; In English; Page count unavailable.

Report No.(s): PB97-850036; Copyrightyal: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche
Thebibliography contains citations concerning the design, development, and performance of piezoelectric actuators. Refer

encedliscuss types of actuators and their uses in precision manufacturing and control of micromachines and micrcagasces. T

include optimal control and positioning, linear and nonlinear optimization, vibration control, micromanipulation control; compos

itesanalysis, and structural monitoring of aircrafts. (Contains 50-250 citations and includes a subject term index and title list.)

NTIS
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19980005110Stanford Uniy Dept. of Computer Scienc8tanford, CA USA
Randomized Query Processing in Robot Motion PlanningTopical Report
Kavraki, L., Stanford Uniy USA; Latombe, J. C., Stanford UniJSA; Motwani, R., Stanford UnivUSA; Raghavan,.Pin-
ternationaBusiness Machines Corp., USA; Dec. 02, 1994; 18p; In English; Sponsored in part by Sddufbendation and
ShellFoundation
Contract(s)/Grant(s): NO0014-94-1-0721; N00014-92-J-1809; NSF CCR-93-57849
Report No.(s): PB96-150297; BM-CS-TR-1533; No Copyright; vail: CASI; A03, Hardcopy; A01, Microfiche

The subject of this paper is the analysis of a randomized preprocessing scheme that has been used for query processing i
robot motion planning. The attractiveness of the scheme stems from its general applicability to virtually any motion-planning
problem,andits empirically observed success. In this paperinitiate a theoretical basis for explaining this empirical success.
Under a simple assumption about the configuration spaeshow that it is possible to perform a preprocessing step following
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which queries can be answered quickly. En route, we pose and give solutions to related problems on graph connectivity in the
evasivenesmodel, and art-gallery theorems.

NTIS

Trajectory Contol; Robot DynamicsCollision Aroidance

19980005233Technische Uniy Faculty of Applied Mathematic3wente, Netherlands
Control of a SuperArticulated Robot Manipulator with Joint Elasticity
Reyhanoglu, M., &hnische Uniy Netherlands; Aug. 19961f; In English
Report No.(s): PB97-182695; No Copyrighyjal: CASI; A03, Hardcopy; A01, Microfiche

This paper studies the problem of controlling a stgréiculated robot manipulator with joint elasticifyhe primary focus
is to exploit the super-articulated nature of the manipulator to mitigate the undesirable effects of elasticity. A control design
constraint involving generalized accelerations is first imposed for controlling the mainpulator motion without storing elastic
energy.A nonlinear control system formulation is then introduttedescribe the constrained manipulator dynamics. It is shown
thatalthough the system is not stabilizable to a desired equilibrium configuration using a time-invariant continuous feedback law
it is strongly accessible and small-time locally controllable at any equilibrium. based on these theoretical results, time-invariant
discontinuoudeedback lawsre constructed to asymptotically stabilize the manipulator to a desired configuration without excita
tion of its elastic degree of freedom.
NTIS
Manipulators;Nonlinear Systemfobot ArmsElastic Poperties;Degrees of Feedom

19980005615NERAC, Inc, Tolland, CT USA
Piezoelectric Actuators. (Latest citations fom the U.S. Patent Bibliographic File with Exemplary Claims)
Oct. 1996; In English; Page count unavailable.
Report No.(s): PB97-850218; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations of selected patents concerning the design and fabrication of piezoelectric actuators used
in automatic vibration control. Citations describe applications in ink jet printers, electric motor dogsitatxchangers, engine
blade control, aircraft engine noise control, lead inspection, and image recording and reproduction. (Contains 50-250 citations
andincludes a subject term index and title list.)
NTIS
Bibliographies;Actuators;Piezoelectricity

19980005617National Defence Research Establishmantielningen foer Ledningssystemtekniknkoeping, Sweden
Consequencesf a Change of Operating System in €omplex Computer Environment Konsekvenser av Operativsystem
bytei en Komplex Datormiljoe
Andersson, J., National Defence Research Establishment, Sweden; Jun. 1996; 59p; In Swedish
ReportNo.(s): PB97-101802; FOA-R-96-00256-3.6-SE; No CopyrighgilAlssuing Activity (Natl Bchnical Information Ser
vice (NTIS)), Microfiche

FOA's fast direction finding system for frequency hoppers, Snabbpejl 90, currently uses an old real time operating system,
VERSAdos A new operating system, VMEexec, is intended to replace it. All software in the computer system must be adapted
to VMEexec. The report evaluates the new operating system with it's development environment to establish if it is powerful
enoughto replace VERSAdos. The conclusion is that VMEexec meets all requirements except one: Program development can’
bedone in the tayet system. Other dédrences between VMEexec and VERSAdos can be overcome with varfiogltigs.
NTIS
Real Tme OperationOperating Systems (ComputerBjequenciesbirection Finding

19980006129Newcastle-uponyine Univ, Dept. of Computing Sciencblewcastle, UK
Routing among Servers with Beakdowns and Retained Queueseries
Thomas, N., Newcastle-uporie Univ, UK; Mitrani, I., Newcastle-uponyhe Univ, UK; Sep. 1995; 28p; In English
ReportNo.(s): PB96-15015; TRS-527; Copyright ived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)),
Microfiche
Jobsgenerated by a single Poisson source can be routed through N alternative gateways, modelled as parajlet4v/1
Theservers are subject to random breakdowns which leave their corresponding queues intact, bedtritasy mfuting of jobs
during the subsequent repair periods. The marginal equilibrium queue size distributions are determined by spectral expansion.
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This can be done, at least in principle, for any number of queues. Several routing strategies are evaluated and compared empiri
cally. Numerical results, including optimal routing, are presented and possible generalizations are considered.
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19980003931Technische Uniy Faculty of Aerospace Engineerjigelft, Netherlands
Developments in B2000. A Review ofifne-Integration Methods
Volgers, PT. G., Technische Uniy Netherlands; Aprl997; 15p; In English
Report No.(s): PB97-208342; MEMO-792; No Copyrightatk CASI; A03, Hardcopy; A01, Microfiche
The paper summarizes theory of the most important time integration methods for systems of ordarentidifequations,
the Newmark methods, and the linear multistep methods, aswestbme implementation methods. Also the calculation of stabil
ity and convegence for discretized integration methods is discussed.
NTIS
Differential Equationsfinite Element MethodZomputer Pograms;Time Dependence

1998000394 2Technische Uniy Faculty of Bchnical Mathematics and Informati&elft, Netherlands
Dimension of the Set of Rim Perturbations for Optimal Partition Invariance
GreenbergH. J., BchnischdJniv., Netherlands; HoldeA. G., Technische Uniy Netherlands; Roos, C.edhnische Uniy Ne
therlands; Terlaky, .T Technische Uniy Netherlands; 1997; ISSN 0922-5641; 18p; In English
Report No.(s): PB97-208243; Rept-96-156; Copyrightwad; Avail: CASI; A03, Hardcopy; A01, Microfiche

Two new dimension results are presented. For linear programs, it is shown that the sum of the dimension of the optimal set
andthe dimension of the set of objective perturbations for which the optimal partition is invariant equals the number of variables.
A decoupling principle shows that the primal and dual results are additieanain result is then extended to convex quadratic
programshput the dimension relationships are not longer dependent only on problem size, Blinthegh the decoupling princi
ple does not extend completethe dimensions are additivas in the linear case. Furthermore, if a strictly complementary solution
exists,all the results are completely analogous to the linear case.
NTIS
Linear Plogramming;Dimensionsjnvariance;Perturbation;Optimization

19980003968Australian National Uniy Research School of Physical Scien¢esnberra, Australia
Perils of Asymptotics
Dewar R. L., Australian National UniyAustralia; Nov29, 1995; 8p; In English
ReportNo.(s): ANU-PRL-TP-95/08; DE97-618179; No Copyrightal: IssuingActivity (Natl Technical Information Service
(NTIS)), Microfiche

A large part of physics consists of learning which asymptotic methods to apply where, yet physicists are not always taught
asymptoticsn a systematic waydsymptotology is given using an example from aerodynamics, and a rent PhylsefavCom
mentis used as a case study of one subtle way things can go wrong. It istehbte application of local analysis leads to-erro
neousconclusions regarding the existence of a continuous spectrum in a simple test problem, showing that a global analysis must
beused. The final section presents results on a more sophisticated example, namely the WKBJ solution of Mathieu equation.
DOE
Asymptotic Methoddylathieu Function

19980003983Technische Uniy Faculty of Bchnical Mathematics and Informati@elft, Netherlands
Solving Linear Systems with Low-Rank Updates
Roos,C., Technische Uniy Netherlands; 8rlaky T., Technische Uniy Netherlands; fafalis, T, Technische Uniy Netherlands;
WarnersJ. P, Technische Uniy Netherlands; 1996; ISSN 0922-5641; 14p; In English
Report No.(s): PB97-208235; Rept-96-149; Copyrighaivad; Avail: CASI; A03, Hardcopy; A01, Microfiche

This note explores how large sparse linear systems with low-rank updates can efficiently be solved. We discuss how this
methodis related to thavidely used Sherman-Morrison formula. The relation with the normal equations and augmented system
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approach, used in interior point methods to calculate the search directions, is discussed as well. Finally, we point out how this
methodcan be used to calculate the search direction for Karmairik&eger programming potential functiofigéntly.
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19980004096Technische Uniy Faculty of Bchnical Mathematics and Informati@elft, Netherlands
Fairness and Equity via Concepts of Multi-Criteria Decision Analysis
Lootsma,F. A., Technische Uniy Netherlands; Ramanathan, Recfinische Uniy Netherlands; Schuijt, H.eEhnische Uniy
Netherlands1996; ISSN 0922-5641; 19p; In English
Report No.(s): PB97-190433; Rept-96-101; Copyrighivad; Avail: CASI; A03, Hardcopy; A01, Microfiche

Theauthors briefly discuss principles of fairness and equity in order to incorporate them in a mathematical method for the
allocationof benefits or costs (the output) in a distribution problem, on the basis ofdhetbE strength or the needs (the input)
of the respectiv@arties. Usuallyinput and output are multi-dimensional, and proportionality seems to be the leading principle.
Therefore the authors employ several algorithmic ideas of Multi-Criteria Decision Analysis in order to support the solution of
distributionproblems, in particular the ideas underlying the Multiplicative AHP which was designed to process ratio information.
The authors extend the method in order to cover the principles of progressivity, priority, and parity as well. Two examples, (1)
the establishment of the member state contributions to the European Union, and (2) the allocation of seats in the Eurepean Parlia
mentto themember states, show that the proposed method produces contributions and allocations with a higher degree of fairness
andequity than the solutions adopted so far
NTIS
Decision MakingHierarchies

19980004533Technische Uniy Faculty of Bchnical Mathematics and Informati&elft, Netherlands
Dimensions of Standard Lexicodes
vanzantenA. J., Technische Uniy Netherlands; Monroe, L.g€hnische Uniy Netherlands; Lukito, A.,&chnische Uniy Neth
erlands;1996; 36p; In English
Report No.(s): PB97-190557; Rept-96-66; Copyrighivd; Avail: CASI; A03, Hardcopy; A01, Microfiche

In Section 2of this report, we discuss this well-known Gilbeetrshamove bound, and in Section 3, we illustrate the above
mentioned similarity for standard lexicodes, i.e. lexicodes based on the natural or standard basis of (GF(2))(sup n) which, evi-
dently,is an example of a triangular basis. In Section 4, we drive appr@ximations for the dimensions of standard lexicodes
in the case d = 5, and in Section 5, we generalize these results for d greater than 5.
NTIS
\ector SpacesBinary CodesCoding

19980004716Royal Inst. of €ch, Dept. of Mathemati¢csStockholm, Sweden
Representations of the g-Deformed Lie Algebra of the Grup of Motions of the Euclidean Plane
Silvestroy Segei D., Royal Inst. of &ch., Sweden;drowska, lyudmila B.,Royal Inst. of €ch., Sweden; Jun. 04, 1997; 41p;
In English
Report No.(s): PB97-2098; TRITA-MAT-97-MA-21; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
Boundedand unbounded Hilbert space asterisk-Representations of the g-deformed Lie algebra of the group of plane motions
arestudied for diferent choices of involutions.
NTIS
Lie Groups;Hilbert Space

19980004 755Sandia National LahsAlbuquerque, NM USA
Finite element model update via Bayesian estimation and minimization of dynamiesiduals
Alvin, K. F, Sandia National Labs., USA; [1996]; 27p; In English; 14th; International Modal Analysis Conference, 12-15 Feb.
1996,Dearborn, MI, USA
Contract(s)/Grant(s): DE-AC04-94AL-85000
ReportNo.(s): SAND-95-1252C; CONF-960238;1DE97-001387; No Copyright)vAil: Issuing Activity (Natl Bchnical Infor
mationService (NTIS)), Microfiche

An algorithm is presented for updating finite element models based upon a minimization of dynamic residuals. The dynamic
residualof interest is the force unbalance in the homogeneous form of the equations of motion arising from errors in the model’
massand stifness when evaluated with the identified modal parametergafEsent algorithm is a modification and extension
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of a previously-developed Sensitivity-Based Element-By-Element (SB-EBE) method for damage detection and finite element
modelup-dating. In the present algorithm, SB-EBE has been generalized to minimize a dynamic displacement residyal quantity
whichis shown to improve test- analysis mode correspondence. Furthermaiggattihm has been modified to include Bayesian
estimationconcepts, and the underlying nonlinear optimization problem has been consistently linearized to improve the conver
genceproperties. The resulting algorithm is demonstrated via numerical and experimental examples tidienamed robust
methodfor both localizing model errors and estimating physical parameters.
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19980005018Technische Uniy Faculty of Bchnical Mathematics and Informati@elft, Netherlands
Symmetric Functional and Singular Traces
Dodds, PG., Technische Uniy Netherlands; dePagid3., Technische Uniy Netherlands; Semendk. M., Technische Uniy
NetherlandsSukocheyF. A., Technische Uniy Netherlands; 1996; 31p; In English; Figures in this document may not be legible
in microfiche
Contract(s)/Grant(s): RFFI-95-01-00135
Report No.(s): PB97-208219; Copyrightived; Avail: CASI; A03, Hardcopy; A01, Microfiche
Theauthors study the construction and properties of positive linear functionals on symmetric spaces of measurable functions
which are monotone with respect to submajorization. The construction of such functionals may be lifted to yield the existence
of singular traces on certain non-commutative Marchinkiewicz spaces which generalize the notion of Dixmier trace.
NTIS
Functionals;Banach Space

19980005131Army Construction Engineering Research L &hampaign, IL USA
The Environmental Assessment and Management (TEAM) Guide: @gon SupplementFinal Report
ORourke, Carolyn, Army Construction Engineering Research Lab., USA; Sep. 1997; 640p; In English
Contract(s)/Grant(s): MIPR-953092
Report No.(s): AD-A33012; CERL-SR-96/75-Rev; No Copyrightyail: CASI; A99, Hardcopy; A06, Microfiche

Environmental assessments help determine compliance with current environmental regulations. The U.S. Air Force, U.S.
Army, Defense Logistics Agency (DLA), and Corps of Engineers (Civil Works) have adopted environmental compliance pro-
grams that identify compliance problems before they are cited as violations by the U.S. The Guide combines Code of Federal
Regulations (CFRs) and management practices (MPs) into a series of checklists that show legal requirements and the specific
operationr items to reviewTEAM Guide is supplemented by DOD component-specific manuals detailingdo@ponent
regulationsand policies. Th®©regon Supplement was developed to be used in conjunction with the TEAM Guide, using existing
Oregonstate environmental legislation and regulations as well as suggested management practices.
DTIC
Environment ManagemenEnvironment Potection;Law (Jurisprudence).ogistics;Procedues; Regulations

1998000514 3Technische Uniy Faculty of Bchnical Mathematics and Informati@elft, Netherlands
Mode Interactions for a Weakly Nonlinear Beam Equation
BoertjensG. J., Bchnische Uniy Netherlands; vanHorssen, W, Technische Uniy Netherlands; 1996; 30p; In English; Fig
uresin this document may not be legible in microfiche
Report No.(s): PB97-208227; Copyrightived; Avail: CASI; A03, Hardcopy; A01, Microfiche

In this paperaninitial boundary value problem for a weakly nonlinear Rayleigh beam equation is studied. It is shown that
the analysis for this problem &hfs substantiallyfrom the analysis for the Rayleigh wave equation. The initial-boundary value
problem can be regarded as a simple model describing wind-indac#dtions of flexible structures like suspension bridges
or iced overhead transmission lines. Using a two-timescales perturbation method approximations for solutions of this initial-
boundaryproblem are constructed.
NTIS
Boundary ¥lue Poblems;Nonlinear EquationsRayleigh Vdves;Differential Equations
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Higher-Order Algebra with Transfinite Types

Steggles, L. J., Newcastle-upogrg Univ, UK; Nov. 1995; 26p; In English

ReportNo.(s): PB96-150255; TRS-541; Copyrighakked (NASA); Avail: Issuing Activity (NatiTechnical Information Service
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(NTIS)), Microfiche

Theauthors extend the simple type system of higinder algebra with transfinite types. The authors present a general model
theory for transfinite higher-order algebra including results on the existence and construction of free and initial models, and a
soundand complete equational calcul@ifie authors demonstrate the use of transfinite types for modeling polymorphism-by spec
ifying a simple polymorphic functional programming language.
NTIS
PolymorphismAlgebra; Computer Pogramming

19980005234Royal Inst. of €ch, Stockholm, Sweden
Global Fourier Integral Operators and Semiclassical Asymptotics
Laptev,A., Royal Inst. of €ch., Sweden; Sigal, I. M., Royal Inst. @&ch.,Sweden; Aprl1997; 27p; In English; Figures in this
documenimay not be legible in microfiche
Report No.(s): PB97-163034; TRAIMAT-97-MA-17; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

In section 2, the authors introduce the authors main construction and formulate the authors’ main theorem. This theorem is
proven in Section 3. Modulo is an important classical statement of independent interest, whasgwerofn Section 4. The
authors use their construction in Section 5 in order to obtain semiclassical asymptotics of solutions of Schroedinger equation
given.In particular the authors classify the nature of the phase jumps occuriagistic sets. In Section 6, the authors apply their
constructiorto time-dependent Hamiltonians of a 'quadratic type’. The authors’ approach allows us to obtain a precise formula
for the fundamental solution of tlwerresponding Schroedinger equation via an oscillatory integral. In the last section, the authors
clarify the nature of the phase shift appearing for the motion in a singular magnetic potential concentrated at the origin.
NTIS
Fourier Analysis; Hamiltonian Functions; Integral Equations; Integrals; Operators (Mathematics); Schroedinger Equation;
Theorems;Time Dependence

19980005235Royal Inst. of €ch, Stockholm, Sweden
Remarks on the Paper of VGuillemin and K. Okikiolu: 'Subprincipal T erms in Szego Estimates’
Laptev, A., Royal Inst. of Tech., Sweden; Robert, D., Royal Inst. of Tech., Sweden; Safarov, Y., Royal étst., Weden;
Mar. 1997; 8p; In English; Figures in this document may not be legible in microfiche
Report No.(s): PB97-163042; No Copyrighyjal: CASI; A02, Hardcopy; A01, Microfiche

Let M be a smooth compact manifold without bounddimn M = d and let A and B be pseuddeitntial operators (PsDO)
actingin the space L(sup 2)(M) of half-densities on M. The authors assume that A is a positive elliptic PsDO of order 1 and that
B is a PsDO obrder 0. Denote by a(chi, xi) and b(chi, xi), (chi, xi) is an element of T(sup (star))M/0, the principal symbols of
theoperators A and B respectiveljhe spectrum of A is discrete and therefore its spectral projection P(sub lambda), lambda >=0,
is an operator of a finite rank.
NTIS
Manifolds (Mathematics)Operators (Mathematicspymbols

19980005244Technische Uniy Faculty of Applied Mathematic3wente, Netherlands
Packing a Bin Online to Maximize the Dtal Number of ltems
Faigle,U., Technische Uniy Netherlands; Kern, WTechnische Uniy Netherlands; Aug. 1996; ISSN 0169-2690p;1in English
ReportNo.(s): PB97-182737; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

A bin of capacity 1 and a finite sequence sigma of items of sizes al,a2... are considereithewtesns are given one by
onewithout information about the future. An online algoritthmust irrevocably decide whether or not to put an item into the
bin whenever it is presented. The goal is to maximizentheber of items collected. A is f-competitive for some function f if n(sup
star)sigma f (n(sub A) sigma) holds for all sequencies sigma, where n(sup star) is the (theoretical) optimum and nA the number
of items collected by A. A necessary condition on f for the existence of an f-competitive (possibly randomized) online algorithm
is given.
NTIS
Algorithms;Fuzzy Systems

19980005248Royal Inst. of €ch, Dept. of MathematigsStockholm, Sweden

Representation for the Spectral Shift Function for Perturbations of a Definite Sign

PushnitskiA. B., Royallnst. of Tech., Sweden; Mal.997; 19p; In English; Figures in this document may not be legible in-micro
fiche
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ReportNo.(s): PB97-163059; TRA-MAT-97-MA-07; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

Let H, H(sub 0) be a pair of selfadjoint operators whose difference V = H - H(sub 0) is trace-class and has a definite sign.
In this case, a new (integral) representation for the Krein spectral shift function of the pair H, H(sub 0) in terms of the spectral
characteristicef the boundary values of the operator ((the absolute value of v)(sup 1/2)(H(sup 0)sugetd(absolute value
of V)sup 1/2) isobtained. This representation is extended to the case of perturbations V of a definite sign which satisfy some rather
broad conditions of the relatively trace-class type. Applications of this result include pointwise estimates for the spectral shift
functionand suficient conditions for its continuity
NTIS
Perturbation;Spectra;Symbols

19980005263Royal Inst. of €ch, Stockholm, Sweden
Non-Commutative and Commutative Integrability of Generic Toda Flows in Simple Lie Algebras
GekhtmanM. 1., Royal Inst. of €ch., Sweden; Shapiro, M. Z., Royal IredftTech., Sweden; Apd997; 27p; In English; Figures
in this document may not be legible in microfiche
Report No.(s): PB97-163141; TRAIMAT-97-MA-15; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
In this paperthe method of the explicit integration of theda equations was extended to the case when evolution takes place
onthe dual space of the Borel subalgebra of (g). The authors main result éslthBiolvs on generic coadjoint orbitssimple
Lie algebras are completely integrable.
NTIS
Lie Groups;Measue and Integration

19980005337Technische Uniy Faculty of Applied Mathematic3wente, Netherlands
Various Results on the dughness of Graphs
BroersmaH. J., Bchnische Uniy Netherlands; Engbers, E. Aedhnische Uniy Netherlands; fbmmel, H., Bchnische Uniy
NetherlandsFeb. 07, 1997; 16p; In English
ReportNo.(s): PB97-180269; MEMO-1372; No Copyrighyall: Issuing Activity (Natl Bchnical Information Service (NTIS)),
Microfiche

Let G be agraph, and let t greater than or equal to O be a real nufitisT G is t-tough if t-omega (G-S) less than or equal
to + the absolute value of S for all S contained in V(G) with omega(G-S) greater than 1, where omega(G-S) denotes the number
of components of G-S. The authors discuss how the toughness of (spanning) subgraphs of G and related graphs depends on tau(G
they give some sulfficient (degree) conditions implying tau(G) greater than or equal to t, and they study which subdivisions of
2-connectedraphs have minimally 2-tough squares.
NTIS
Graph TheoryHamiltonian FunctionsToughness

19980005338Technische Uniy Faculty of Applied Mathematic3wente, Netherlands
Data Driven Rank Tests for Independence
Kallenberg, W. C. M., Technische Univ., Netherlands; Ledwina, T., Polish Academy of Sciences, Poland; Feb. 1997; 33p; In
English
ReportNo.(s): PB97-181408; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

In this papernew rank tests for testing independence are introduced. The new testing procedures are not only sensitive for
gradelinear correlation, but also for grade correlations of higher order polynomials. The number of polynomials involved is deter
minedby the data. Model selection is combined with application of the score test in the selected model. The new tests have greater
power-stabilityMonte Carlo results clearly show this behavidreoretical support is obtained by proving consistency aidhe
tests.
NTIS
RankTests;Monte Carlo MethodPolynomials;Nonparametric Statistics
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Non-Recursive Meta Model for Simple Fragmentation

Bakker J. A., lechnische Uniy Netherlands; 1996; 19p; In English; See also PB95-215448.

Report No.(s): PB97-192652; Rept-96-72; Copyrighitivwd; Avail: CASI; A03, Hardcopy; A01, Microfiche
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Theauthors introduce a non-recursive metal model and a set of restrictions enabling a distributed DBMS to enforce correct
nessof conditional fragmentation, provided it is based on single predicates.
NTIS
FragmentationData Base Management Systeigidels

1998000627 1Pennsylvania State Univ., Depts. of Computer Science and Engineering and Electrical Engineering, University
Park,PA USA
Target Detection Procedures and Elementary Operations for their Parallel Implementation Interim Report 1 Aug. 1997
- 30 Nov 1998
Kasturi, Rangachar, Pennsylvania State Univ., USA; Camps, Octavia, Pennsylvania State Univ., USA; Dec. 26, 1997; 20p; In
English
Contract(s)/Grant(sNAG2-1152
Report No.(s): NASA/CR-97-206658; NAS 1.26:206658; CSE-97-021; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

In this writeup, we have described the procedures which could be usefglehdatection. W have also listed the elementary
operationsieeded to implement these procedures. These operations could also be useful fogetiuatéation methods. All
of these operations have a high degree of parallelism, and it should be pogdgiplertoent them on a parallel architecture to
enhance the speed of operation.
Derived from text
Target Acquisition;Targets;Position (Location)Detection

19980006291Technische Uniy Dept. of Computer Scienc@wente, Netherlands
General Conservative Extension Theam in Process Algebras with Inequalities
D’Argenio, PR., Technische Uniy Netherlands; &hoef, C., Amsterdam Unj\WNetherlands; 1997; 34p; In English
Report No.(s): PB97-204473; CHIR-6-17; Copyright V&lived; Avail: CASI; A03, Hardcopy; A01, Microfiche

Theauthors prove a general conservative extension theorem for transition system based process theasgstevitheck
and reasonable conditions. The core of this result is another general theorem which gives sufficient conditions for a system of
operationatules andan extension of it in order to ensure conservatititgt is, provable transitions from an original term in the
extensiorare the same as in the original system. As a simple corollary of the conservative extension theorem, the authors prove
acompleteness theorem. The authors also prove a general theorem giutiensebnditions taeduce the question of ground
confluencemodulo some equations for adarterm rewriting system associated with an equational process theory to a small term
rewriting system under theondition that the lge system is a conservative extension of the small one. The authors provide many
applicationgo show that their results are useful.
NTIS
Algebra; Structued Pogramming;Theoem Poving

19980006313Leiden Univ, Dept. of Mathematics and Computer Science, Netherlands
Numerical Differentiation and Peano Kernel Functions
TracognasS., Leiden Uniy Netherlands; \@ifert, B., Leiden Uniy Netherlands; 1997; 24p; In English; Figures in this document
may not be legible in microfiche
Report No.(s): PB97-185441; T@7-01; No Copyright; #ail: CASI; A03, Hardcopy; A01, Microfiche
Thedetermination of numerical dé&rentiation formulas is reviewed and the behavior of the associated Peano kernel function
is investigated. It is shown that this function vanishes at most once within the interval of the points used ferah&ation,
a fact which is used to obtain a simple bound on the residual.
NTIS
Linear OperatorsKernel FunctionsNumerical Diffeentiation; Differential Calculus

19980006314Technische Uniy Faculty of Bchnical Mathematics and Informati@elft, Netherlands
Remark on Van Lieshout and Baddeleys J-Function for Point Processes
Bedford, T., Technische Univ., Netherlands; Vandenberg, J., Technische Univ., Netherlands; 1996; ISSN 0922-5641; 12p; In
English;Figures in this document may not be legible in microfiche; See also PB95-127965.
Report No.(s): PB97-192637; Rept-96-70; Copyriglatiwyd; Avail: CASI; A03, Hardcopy; A01, Microfiche

The empty space function of a stationary point process in R(sup d) is the function which assigns to each r,r greater than 0,
the probability that there is no point within distance r of 0. It is natural to ask whethelidplies that the point process is Poisson.

220



Theauthors restrict to the one-dimensional case and show that a clesssiaiiction by Szasz provides an immediate counterex
ample.In this example, the interpoint distances are still exponentially distributed. This raised the question whether it is possible
to have J = 1 but non-exponentially distributed interpoint distances. The authors canptrinttprocess with J = 1 but where

the interpoint distances are bounded.
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Includes data sampling and smoothing: Monte Carlo method; and stochastic processes.

19980004504Technische Uniy Faculty of Bchnical Mathematics and Informati@elft, Netherlands
Binary Images and Inhomogeneous ree-Indexed Markov Chains
Dekking, F. M., Technische Univ., Netherlands; Kraaikamp, C., Technische Univ., Netherlands; Schouten, J. G., Technische
Univ., Netherlands; 1996; ISSN 0922-5641; 19p; In English
Report No.(s): PB97-208268; Rept-96-144; Copyrighivad; Avail: CASI; A03, Hardcopy; A01, Microfiche

Binary images are produced indaramounts in modern digital societjther directly or derived from grey value or color
images.In case one disposes of agarcollection of images representing the same objestteare, one would like to talk about
a’'typical’ image, or more generally view the images as realizations of a 'random’ image. A way to accomplish this is to randomize
the constructiorof the corresponding quad tree. A natural manner to randomly label a tree is by tree-indexed Markov chains whose
statesare labels or colors. This is described in Section 2. In Section 3, we consider the estimation of the parameters of tree-indexed
Markov chain from data. In Section 4, we apply this to a data set consisting of 1A of transaxial lung-slices.
NTIS
Markov ChainsPixels;Image PocessingBinary Codes

19980005222Technische Uniy Faculty of Applied Mathematic3wente, Netherlands
Testing Bivariate Independence and Normality
Kallenberg W. C. M., Technische Univ Netherlands; Ledwina, TTechnical Univof Wroclaw Poland; Rafajlowicz, E.,echni-
cal Univ. of Wroclaw Poland; Aug. 1996; ISSN 0169-2690; 26p; In English
Contract(s)/Grant(s): KBN-350-044
Report No.(s): PB97-182745; No Copyrighyall: CASI; A03, Hardcopy; A01, Microfiche
In many statistical studies, the relationship between two random variable X and Y is investigated and in particular the question
whetherX and Y are independent and normally distributed is of interest. It is well-known that choosing the number of components
in a smooth test is an important issue. Reced#ia driven methods are developed for doing Tiis. resulting new test statistics
for testing independence and normality are introduced in this.fagea very lage class of alternatives, including aladepen
dentX and Y with nonnormal mginals, consistency is proved. Monte Carlo results show that the data driven smooth test behaves
very well for finite sample sizes.
NTIS
Monte Carlo MethodNormality; Random ¥riables

19980006131Technische Hogeschqdept of Mathematics and Computing Scigrieadhoven, Netherlands
Asymptotics in Order Statistics
Brands, J. J. A. M.,&chnische Hogeschool, Netherlands; M&96; 23p; In English
Report No.(s): PB97-176325; RANA-96-03; No Copyrightatk CASI; A03, Hardcopy; A01, Microfiche
Let F be a probability distribution of real numbers with the property that F(t) less than 1 if t is a member of the set of real
numbersln Section 2, the necessary notions of asymptotics are given; results can be found in S&ftBois@ne preliminaries
in Section 4, the results are derived for specific distributions in Sections 5-9.
NTIS
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19980004906General Accounting @€e, Washington, DC USA
Testimony Before the Subcommittee on #iation, Committee on Transportation and Infrastructur e, House of Repesenta-
tives. National Airspace System: Observations on the We Area Augmentation System
Oct. 1997; 22p; In English
Report No.(s): AD-A330131; GAO/RCED-98-12; No Copyright; viail: CASI; A03, Hardcopy; A01, Microfiche

In the 1980s, &A began considering how a satellite based navigation system could eventually reptrogildebased sys
temthat had long provided navigation guidance to aviation. In August 1995, after years of study and rés&amhir&cted
with Wilcox Electric to develop WAS. However because of concerns about the contr&sfoerformance, AA terminated the
contractin April 1996. In May 1996, the agency entered into an interim contract with Hughes Aircraft. The interim contract with
Hughes was subsequently expanded and became final in October 1996. Under the terms of the WAAS development contract,
Hugheswill deliver an initial operational capability (Phas®VAAS) to FAA by April 1, 1999. The original date written into the
Wilcox contract was December 1997. PhaseAIA® will be able to support the navigation of aircraft throughout the continental
USA for all phases of flight through Category | precision approaches. Hovikedthase 1 system will not havefigignt redun
dancy to continue operations in the event of equipment failures and will have to be backed up by FAA'S current ground based
systemFAA expects to conclude the operational testing of Phas@ASANh June 1999 and to commission the system by July
15,1999. to make WAS capable of serving as a sole means navigation system throughout theAAS#lafs to expand the
systemin Pha ses 2 and 3 of the contract. The Phase 3, or ful\S/is scheduled to be delivered by October 2001 and commis
sionedin early 2002.
DTIC
Congessional Reportdiughes Aicraft; National Airspace Systermiavigation;Satellite Navigation Systems

19980005137Air Force Inst. of €ch, Wright-Patterson AFB, OH USA

Rethinking Strategic Brigade Airdrop

Beaubien, Seth, Air Force Inst. ofdh., USA; Apr1997; 72p; In English

Report No.(s): AD-A330287; AFIT/GMO/LAC/97Y; No Copyright; Aail: CASI; A04, Hardcopy; A01, Microfiche
StrategicBrigade A irdrop has been an American force employment method for over fifty years. This paper looKks at SBA

viability, now and in the future. A history of SBA analyzes the tragedies and triumphs of SBA over the years. Specifically noted

arecommon threads through history that continue fiecefSBA todayProblems withirSBA as varied as doctrine, safetquip

ment,personnel and acquisition politics signal the need for change. Three alternatives are provided to the present plan to airdrop

abrigade size force from C-1 41, C-5 and C-17 aircraft. The first alternative is a response to changing warfighting doctrine and

the political realities of battlefield casualties. It involves the shifting from an airdropaisland method of troop deployment.

The second alternative f&frs a less expensive aircraft for the personnel portion of the airdrop misgimvides more mass on

theDZ in less time. The last alternative uses a brand new aitordéiploy troops in a swarm of aircraft landing like helicopters

on the DZ. Multiple corridors and many aircraft are used to increase flexibility while decreasing vulnerability over the DZ. This

paperrethinks SBA from an 'outside the box’ perspective. Its intention is to show weaknesses and vulnerabilities of the present

SBA plan, at the same timefefing thoughtful solutions to the problem of deploying Army troops from the fort to the DZ.
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Pairwise-BargainedConsistency: Relationship between Nucleolus and taualle Through an Associated Bimatrix Game
Namekata]., Technische Uniy Netherlands; Driessen, $. H., Bchnische Uniy Netherlands; Aug. 1996; ISSN 0169-2690;
26p;In English
Report No.(s): PB97-182T1No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

Firstly, we introduce pairwise-bgained consistency with a reference point, andagsseference points the maxmin and the
minmaxvalue within pure strategies afcertain constant-sum bimatrix game, and also the game value within mixed strategies
of it. Secondly, we show that the pairwise-bargained consistency with reference point being the maxmin or the minmax value
determineghe nucleolus in some class of transferable utility gamespibiged that this class of games is exactly the same as
the classof games which have nonempty core that is determined only by one-person and (n - 1)-person coalition corestraints. W
give a sufficient condition which guarantees that the bargaining set coincides with the core in this class of games. Thirdly, we
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interpret the tau-vale of a quasibalanced transferable utility game by the pairwise-bargained consistency with reference point
beingthe gamesalue. Finally by combining the second and the third results, if a transferable utility game in this class is also semi
convex, then the nucleolus and the tau-value are characterized by the pairwise-bargained consistency with different reference
pointswhich are given by the associated bimatrix game.
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19980005860NERAC, Inc, Tolland, CT USA
SystemsAnalysis/Operations Reseath Applied to Transportation Systems (Latest citations fom the NTIS Bibliographic
Database)
May 1996; In English; Page count unavailable
Report No.(s): PB96-869888; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the application of systems analysis and operations research to surface, air,
andspace transportation systems for both passengers and materials. Consideration is also given to the management of transportz
tion systems and to services and ggeequirements related to transportation systems.
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Poincare Bifurcations to Invariant Tori in (R sup n)
Sun,J. H., Bchnische Uniy Netherlands; 1996; ISSN 0922-5641; 23p; In English; Figures in this document may not be legible
in microfiche
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Considerthe time-periodic perturbations of n-dimensional autonomous systems with a family of closed orbits in the phase
spaceThe Poincare bifurcations to the family of invariant tori in the extended space (t,x) are studied, and the conditions, which
dependonly onthe original system, for determining such bifuractions are described. The results are applied to two examples in
thethree-dimensional phase space.
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